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The year 1862-100 years ago-marked the i>egin-
ning of a new era in the history of agriculture. This was 
the birth year of the land-grant college system -an in-
stitution unique in the world. The land-grant colleges 
and the associated experiment stations which came into 
being 25-years later helped develop the most remarkable 
food prqduction system in all world history. Frequently 
the bountiful natural resources of this country are em-
phasized as the basis for this remarkable productivity; 
but another resource has been quietly working-the sys-
tem of organized research in the agricultural experiment 
stations. Systematic research directed towards the im-
provement of methods of production, marketing and 
utilization of the products from our natural resources 
base has redounded to the total economic growth of this 
country. 
Agriculture's progress in producing high-qualiry 
food during the past century exceeds that accomplished 
during the previous 2,000 years . The agricultural experi-
ment stations contributed to the release of man power 
from production of foods for opportunities in produc-
tion and service in other occupations. Sixty percent of 
the nation's population in 1862 was engaged in farming. 
Today, less than 10 percent produces more than sufficient 
food of a higher quality to feed our nation. 
One hundred years ago, agriculture was the domi-
nant segment in our country's economy. Research by the 
agricultural experiment stations and the U. S. Depart-
ment of Agriculture was encouraged and supported by 
the sfate and federal government. It was the govern-
FORI:WORD 
ment's major research program during the nineteenth 
century. Even as late as 1940, some 40 percent of the 
government's research dollar was devoted to agriculture. 
Between 1860 and 1960, the nation's population in-
creased from 31,450,000 to 186 million. By the year 2,000, 
the population could reach 350 to 360 million. This 40-
year period will encompass the productive lifetime of 
our present college population. Educational and research 
programs of today must be designed to meet the needs 
of this period. 
Some have estimated that in 100 years , the total 
United States population could reach one billion, a figure 
which would represent approximately ·\13 of the present 
world population. Food, clothing, and shelter, products 
which agriculture always has been expected to provide, 
will continue to be primary needs. 
Agricultural research will continue to be a vital 
force and a resource for the continued progress of our 
nation. As new advances in technologies are applied, , .• 
changes in environment of production and marketing 
agricultural products will accelerate. These changes in 
turn will force continuing reliance on research and par-
ticularly greater emphasis on basic research to further 
applied technology. 
Greater understanding of and greatly increased sup-
port of the Experiment Station and its research program 
will be required if its future contributions to the food, 
clothing, and shelter requirements of the nation are to 
be as vital and significant as they have been in the past. 
Elmer R. Kiehl 
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RESEARCH MAKES PROGRESS 
If kno~ledge were envisioned as an immense circle, 
its perimeter representing the frontier of knowledge, re-
search might be cited as the force necessary to expand 
that frontier. An enlarged circle-more knowledge-en-
ables man to make more intelligent decisions concerning 
solution of his problems. As man's influence upon the 
outcome of his efforts is increased; he becomes more 
productive. Thus, research creates wealth, and makes 
progress. In our society research activity has become the 
foundation stone and a major source in the growth of 
per capita incomes and general welfare. 
The very products of research and its applications 
have resulted in increasing the complexity of operations 
and consequently the attention that new problems re-
ceive in all business activity including agriculture. Ap-
proaches to complex problems require increased under-
standing of broad problems by researchers. In addition, 
the nature of these problems require increasing skill and 
capacity of researchers in their own specialty. 
Although it is believed by many that research is 
done entirely in isolation the increased complexity of 
problems has required the work of many within a team 
of researchers. Many research studies at the Missouri 
Agricultural Experiment Station involve teams of work-
ers and many include active cooperation with workers in 
other departments and agencies as well as those from 
other experiment stations. 
In preparing a research proposal, research workers 
make a thorough study of existing literature pertaining 
to the problem. In addition, a master file of currently 
active projects in all experiment stations in the United 
States is reviewed for possible solutions or clues as to 
how the study might be furthered. 
Much of the research program in the experiment 
stations of the North Central Region is coordinated 
through technical committees representing the cooperat-
ing stations. Coordination of the attack on problems and 
correlation among research workers has achieved a high 
degree of success. 
This report lists the research projects conducted by 
the Missouri Agricultural Experiment Station during the 
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year ending June 30, 1961. Identification of the project 
title, the leader and others who have contributed, pub-
lications released regarding the research, and objectives of 
the project are cited. It is not possible in this report to 
describe the details of each study. However, some sig-
nificant work of the year is illustrated. A review of the 
titles and subject matter of scientific articles prepared by 
staff and publications printed by the station give some 
measure of .the range and breadth of the research output. 
During the year 148 publications with 2,775 pages were 
printed and testify to the amount of new information 
provided by the station for the use of those engaged in 
agriculture and business. Demand for this information 
has necessitated numerous reprints of many of these 
publications and stands as testimony of their usefulness. 
The Experiment Station is extremely grateful to its 
many friends who have provided grants and gifts, either 
personally or through organizations, for use in conduct-
ing research. Listed in this publication are the donors 
from whom a total of $1,723,743 was received during 
the year ending June 30, 1961. 
In addition to the grants listed for specific research, 
the station received two significant capital donations. 
One was 670 acres of land in Callaway County, a gift 
from D. Howard Doane and Nancy Walthall Doane. The 
other was 1,225 acres of land in Dent and Crawford 
Counties, a gift from Mr. and Mrs. Hugo Wurdack, of 
St. Louis. 
Important capital acquisitions and improvements 
for the period of this report include 10 acres of land in 
Pemiscot County, adjoining Portageville on the south-
east, to be used as a building site for the Delta Center; 
and a levee 1 ¥.! miles long in the Missouri River Bot-
tom, protecting cultivated bottom land of the Weldon 
Springs Research Center. 
Other items of scientific equipment have been added 
which enhance the ability of workers to conduct more 
effective research programs. The program of the station 
is highly dependent on utilization of the newer tools 
and instruments for more efficient use of staff and their 
skills. 
. 
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Labor saving ideas to help cut the cost of production 
are constantly under trial. Here young Broad Breasted 
Bron:r.e Turkeys "turkeyed down" a field of standing 
milo with very satisfactory results . A short variety of 
sorgo was used. "Hogging down" corn with hogs has 
long been accepted as being an efficient production 
practice but this idea with turkeys has only recently 
been "proven out" by research. 
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Corn silage in plastic film bags. In most bags silage 
did not retain any semblence to its original shape, 
although the material was tramped in during the fill-
ing operation. More efficient methods of harvesting, 
storing, and handling feed of high quality are a con-
stand goal of researchers. 
Root knot nematodes attack plant roots. I. This pic-
ture shows the difference between watermelon roots 
damaged and undamaged by nematodes. Use of a 
soil fumigant developed by research made this dif-
ference . II. Nematode damage to cotton plant roots 
enables fusarium wilt to enter. This nematode wilt 
complex causes an estimated three to flve million dol-
Iars damage to cotton annually in Southeast Missouri 
where it is most prevalent on sandy soils. This picture 
shows such damage on a wilt nematode infested re-
search plot in Southeast Missouri. Cotton breeding re-
search has developed resistant varieties. Research 
making it possible to prevent such damage will add 
millions of dollars to Missouri income annually. 
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Are the different plant food elements evenly distri-
buted when a well mixed bulk fertilizer is run into a 
bin or into a truck bed? How can an even distribu-
tion, and thereby a uniform application of each plant 
food element to the soil, be assured? Figure II is a lab-
oratory model of equipment used to study distribu-
tion of fertiH~er particles with different characteristics 
as they pour fnto a bin or hopper under simulated 
10 
conditions. figure 1 shows how well mixed bulk fer-
tilizer will segregate when the granules are different 
in shape, size, and density. Figure Ill shows that to 
avoid such segregation the granules of each element 
blended should be equal in size and shape. Buyers of 
bulk fertilizer should be aware of this segregation 
problem and the possibility of it causing the applica-
tion of different fertilizer elements in different parts 
of the field. 
l .
t
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II
Breeding research by the Missouri Experiment Sta-
tion has made it possible for growers to profitably 
supply consumers with quality fresh tomatoes through-
out the year. Varieties specifically suited for green-
house forcing, home gardens, and early market are 
now available as a result of this research . Specific 
problems overcome in making this progress include 
wilt, fruit cracking, uneven ripening, and sparse set-
ting of fruit. Varieties developed and released have 
been Mozark, Mosage, Tucker Forcing, and Tomboy: 
Hybrids are Tuckcross 0, V, M, W, Suprise and Su-
preme. 
11 
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"A" Two glass diffusion cells, one of which contains 
a radio-active substance, between which is mounted 
an excised apple leaf cuticle. "B" An excised apple 
leaf cuticle being floated onto a gasket prior to mount-
ing in the diffusion apparatus. The cuticle of a leaf is 
the initial barrier which all systemic pesticides must 
traverse in order to enter the tissues of a plant. The 
What are the digestive processes in a cow's rumen as 
well as that of other ruminants? Rumination studies of 
the enzymes, bacteria and other influences engaged 
in breaking down the building blocks of plants and 
rearranging them to build animal tissues are possible 
as a result of the hinged plastic window to this cow's 
rumen or stomach. This plastic cannula is used exten-
12 
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above apparatus, "A", designed in our laboratories, 
is used to study factors influencing the movement of 
radio-active agricultural chemicals into the leaves of 
plants. These studies are related to projects on plant 
disease control and to study the movement of resi-
dues from disease inhibiting pesticides into plant tis-
sues. 
sively by researchers at the Missouri Experiment Sta-
tion for rumination studies with dairy cows, beef cat-
tle and sheep. Recording instruments with sensing ele-
ments in the rumen can be used to measure tempera-
ture changes due to feed digestion and water con-
sumption. It also facilitates easy removal of feed for 
analysis in various stages of digestion. 
, I 
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Is there a relationship between the secretion rate of 
the thyroid gland and milk production of dairy cows? 
By measuring the thyroxine secretion rate of young 
dairy heifers would it be possible to select potentially 
high milk producers? Radio-activity emitted by radio-
active iodine present in this cow's thyroid gland is 
measured by a scintillation counter being adjusted 
under her thyroid gland. Numerous measurements of 
different age dairy animals are necessary to unlock 
nature's secret in connection with these questions. 
15
Improved feed conversion ratios by poultry and live-
stock are due to selective breeding for animals that 
make efficient use of feed and a knowledge of feed 
which makes it possible to formulate more perfectly 
balanced rations. Being able to formulate such ra-
Litter size in swine production can make the difference 
between profit and loss. Observations under research 
conditions reveal that three to flve pigs (35%) in each 
litter die between breeding and farrowing. Research-
ers have discovered that with hormone treatments 
this loss can be reduced from 35% to 14%. Attempts 
tions requires a knowledge of the influence of each 
food element including trace elements upon growth. 
The two chick embryos here on the right and left with 
missing toes and incomplete skeletal developments 
are from eggs laid by hens with a deficiency of zinc. 
II 
with research to add the necessary hormone to feed 
for sows in gestation are now under way. The 15 em-
bryos shown in flgure II out of 15 corpora lutea are 
from a treated sow. The nine embryos shown in figure 
I out of 16 corpora lutea are from an untreated sow. 
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A small mustard plant, Arabidopsis thaliana is a use-
ful new tool for geneticists because it matures in six 
weeks, it produces several thousand seeds per plant, 
it has only five chromosomes, and it can be grown on 
chemically defined culture media such as that used 
for bacteria. When Arabidopsis is treated with X-rays, 
many new mutants including a lethal albino (Figure 
Does "fallout" remain on the soil where it settles? Is 
it removed by rain runoff and other movements of 
moisture? Does it contaminate the plants that grow 
on such land? Research is finding the answers to these 
I) are produced. This mutant dies unless supplied 
with a specific amount of a certain precursor of vita-
min B,. A smaller amount permits growth but causes 
defective chlorophyll development (II): the full 
amount produces a normal green plant like Ill. This 
information helps us to determine how the gene acts 
in producing vital plant substances. 
questions. On this plot, purposely contaminated with 
radioactive material, loss by runoff was less than 1 %. 
Fescue (a meadow grass) grown on the plot was very 
radioactive. 
15 
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Trace elements are important to us but we do not al-
ways know how important. Research illustrated here 
was to determine the effect of a diet deficient in mag-
nesium. These are bones of guinea pigs. The bones 
on the left are from an animal that received a normal 
diet. The ones on the right are from one that received 
Consumer research has determin,ed that teenage girls 
in the North Central Region prefer winter skirts made 
of wool and wool-like fabrics. Research represented 
here was conducted to measure changes in appear-
16 
no magnesiu'm. Note the ossified joints. There were 
also calcification deposits in some of the muscles. 
Someday we may discover what causes arthritis. All 
agricultural research benefits the consumer, but here 
is an example of where a break-through could have a 
significant impact directly. 
ance, and other physical qualities of these vadous 
materials after laundering and dry cleaning. Blends of 
wool with synthetics were found to be more dimen-
sionally stabJe than all-wool fabrics. i
The steak, ( 45), with the small loin eye and excess 
fat came from an animal that made a slow winter 
gain. The other steak, ( 1 5), came from a beef that 
Making fire lines to stop the spread of a forest fire is 
an old idea. Using forced air to do the job as shown 
here is new. Research to develop this special equip-
was fed enough to make a normal winter growth. Re-
search to determine the cause of differences in quality 
of food is continuous. 
ment and hand operated push-type carts too, with 
blowers, will make it possible to stop many fires 
where a shortage of labor would otherwise make con-
trol impossible. 
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AGRICULTURAL CHEMISTRY 
Project No. 56 
Leader: M. E. Muhrer 
Objective: 
Donald Oberleas 
The effect of phytic acid upon the availability of zinc and its relationship 
to parakeratosis (skin disease) in swine. 
Publications: 
Oberleas, D ., M. E. Muhrer and Boyd L. O'Dell, 1960. "Some Effects of 
Phytic Acid on Zinc Availability and Physiology in Swine." J. Animal Science 
19:1280. This paper was presented at rhe 52nd annual meeting of the American 
Society of Animal Production, Chicago, Illinois, November 25, 1960. This in-
formation was released through the Farm News Service, November 26, 1960, 
and is in press with Farm Journal. 
Project No. 81 
Leader: Mayer, D. T. 
Miller, Lowell 
Matsumoto, Y oshio 
Bartek, Methodius 
Grogan, Donald 
Objectives: 
The research under this project is a continuation of work initiated under 
the old project, "The Physiology of Reproduction of Farm Animals". As the 
work progressed under the old project and during the subsequent years under 
the new project 81, it became more and more evident that knowledge accumu-
lated ~hrough basic research was requisite prior to practical applications in 
many phases of reproduction in the farm animals. In chis new revised project 
81, a stage has been reached in the research wherein rhe basic approach will be 
continued but each objective will also include an attempt to illucidare the me-
chanism governing those reproductive processes which influence fertility, sperm-
atozoan survival and other important characteristics of spermatozoa and ova. 
A. Continuation of a thorough study of the chemistry and/or biochemistry of 
spermatozoa and ova in order to gain knowledge pertinent to problems in• 
volving (1) cold shock in spermatozoa (2) the survival of spermatozoa and 
ova during storage or other preservation processes (3) the fertilization me-
chanism and ( 4) the chemistry and physiology of gene action. 
B. A qualitative and quantitative study of the lipids of bull spermatozoa with 
especial stress upon those fractions which may be factors influencing 
spermatozoan metabolism, survival and fertilizing capacity. 
C. A comparative study of rhe ejaculated and epididymal spermatozoa of the 
boar in an attempt ro explain ( 1) metabolic differences (2) differences in 
fertilizing capaciry, (3) differences in response to cold shock and ( 4) differ-
ences in survival under various conditions. 
D. The development of diluting media, methods of preservation of sperma-
tozoa by freezing or ireeze-drying, insemination techniques and new tech-
niques for the evaluation of semen specimens based upon the results ob-
tained in the investigations under Objectives A, B, and C. 
Publications: 
Berry, Robert E., and Dennis T. Mayer. "The Histone-like Protein of 
Bovine Spermatozoa". Experimental Cell Research 20, 116-126, 1960. 
Project No. 137 
Leader: Boyd L. O'Dell 
Objectives: 
Ben C. Hardwick 
A. To determine the requirements for and metabolism of the essential trace 
minerals. 
B. To determine the optimum amounts and proportions of the amino acids 
and to study their metabolism in the chick. 
C. To study the nature of and requirements for unindentified growth stimu-
lants. 
Publications: 
O'Dell, B. L. and J. E. Savage. Effect of phyric acid on zinc availability. 
18 
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Proc. Soc. Exp. Biol. Med. 103:304 (1960). 
O'Dell , B. L., W. D. Woods, 0. A. Laerdal, A. M. Jeffay and J. E. Savage. 
Distribution of the major nitrogenous compounds and amino acids in chicken 
urine. Poultry Sci. 39:426 (1960). 
Newberne, P. M., J. E. Savage and B. L. Q'Dell. Pathology of arginine 
deficiency in the chick. J. Nutrition 72:347 (196o) . 
Project No. 147 
Leader: E. E. Pickett 
Eugene Peiter 
James Williams 
Objectives: 
A. Collect suitable samples of early and lace cuttings of alfalfa and associated 
soils from the same locations as in 1954 and 1956 for at least one more year 
and from new locations for at least rwo years. These locations are selected 
from among private farms to include representative conditions of soil, cli-
mate, fertilizations, etc. 
B. Collect corn stover and ear and associated soil samples at silage stage from 
the fifteeen test plots maintained by Dr. Marcus Zuber (Field Crops, Pro-
ject 85, Hybrid Corn Breeding), as was done in 1956. 
C. Plant, fertilize, cultivate, maintain , and collect samples from small experi-
mental corn plot, containing varying levels of N and molybdenum fertili-
zation, at South Farm. This will be similar to the experiment of 1956, again 
with the aid of Dr. Zuber, ro study influence of molybdenum level of soils 
on nitrate accumulation by dry-weather corn. 
D. Analyze alfalfa samples of (A) for Ca, Mg, K, B, Fe, Mn, Cu, Co, Zn, Mo, 
N , S, and P, and analyze soils for certain of these, notably Mo, which 
should appear most interesting. 
E. Analyze corn and soils of (B) for same minerals listed in (D). 
F. Analyze corn samples of (C) for nitrate and total nitrogen and Mo, and 
soils samples for Mo. 
Publications: 
Pickett, E. E. "Mineral Composition of Missouri Feeds and Forages. II. 
Alfalfa", Mo. Agr. Expt. Station Res. Bull . No. 724, February, 1960. Manu-
script was prepared in 1959 and abstracted in the previous Progress Report, for 
the year ending January 31, 1960. 
Project No. 148 
Leader: Dr. C. W. Gehrke 
Dr. W. G. Godbey 
Dr. P. W . Schmidt 
Objectives: 
A. Distribution of Salts in Milk. 
The objective of this investigation is to obtain fundamental informa-
tion of a physico-chemical nature on the distribution of the cations and 
anions (primarily cirrates and phosphates) in milk between the ionic, dis-
solved complex, and colloidal phases, and in what way these systems are 
changed by physical and chemical effects; finally to determine the relation-
ship of these findings to data on the hear stability of casein. 
B. Chemistry of Rennet Action. 
Studies are planned to clarify the mechanism of action of the enzyme 
rennin on casein in milk. The influence of rennet action on the exchange· 
abiliry of calcium as determined by the resin contact rime method will be 
evaluated. Experiments will be conducted to determine the extent of the 
hydrolytic nature of renner action by measuring the coral and inorganic 
phosphate, total sulfur, and non-protein nitrogen in the TCA filtrate. 
Publications: 
Manuscript prepared for publication in the Journal of American Daily 
Science Association. A paper, "Molecular Structural Studies on Casein", was 
presented at the 55th Annual meeting of the American Dairy Science Associa-
tion, June, Logan, Utah and at the Kansas City Section meeting of the Ameri-
can Chemical Society, October, Kansas City, Missouri. 
Project No. 149 
Leader: Boyd L. O'Dell 
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roject .  
eader:  . ' ell 
Eugene R. Morris 
W. 0. Regan 
D.P. Nabb 
Objectives: 
A. To isolate and identify an unrecognized facror(s) that stimulates the growth 
rate, reproductive performance and disease resistance in guinea pigs. 
B. To study the stiffness syndrome in guinea pigs as regards mineral metabo-
lism and possible organic facrors involved in wrist stiffness. 
Publiwtions: 
O'Dell, B. L. , Magnesium requirement and irs relation to ocher dietary 
constituents. Fed. Proc. 19:648-54 (1960). 
O'Dell, B. L., D. P. Nabb and W. 0. Regan. Effect of cabbage on growth 
and salmonellosis in guinea pigs. Fifth International Congress on Nutrition, 
1960. 
Project No. 151 
Leader: Boyd L. O'Dell 
B. A. Erickson 
Genevieve Reynolds 
Objectit•es: 
A. To study the teratogenic effects of nutritional deficiencies and of food addi-
tives. 
B. To determine the physiological and biochemical functions of minor nu-
trients important in the prevention of congenital abnormalities. 
C. To srudy the etlccr of diet w mposition on longevity and aging. 
f>ubli<"<tfirms: 
O'Dell, B. L., B. A. Erickson, P. M. Ncwberne and L. M. Flynn. Effect 
of vitamin B1 , ddiciency on the state of oxidation of non-protein sulfhydryl 
compounds in rat tissues. Am. J. Physiol. 200, 99 ( 1961 ). 
Project No. 152 
Leader: Richard A. Bloomfield 
A. L. Donoho 
George B. Garner 
M. E. Muhrcr 
C. W. Welsch 
Objectit,es: 
A. Isolation and characterization of natural and synthetic compounds stimu-
lating cellulose digestion by rumen organisms. 
B. Improvement of the nutritive value of high-fiber low-protein farm forages 
by rumen-type fermentation for swine and poultry. 
C. Development, improvement and evaluation of techniques in producing a 
biologically active dried preparation of rumen organisms. 
D. Critical study of non-protein nitrogen utilization by rumen organisms. 
Publications: 
Bloomfield, R. A., "Rumina! Nitrogen Metabolism, In Vitro and In Vivo" 
Ph.D. Thesis 1960. 
Project No. 212 
Leader: Laura M. Flynn 
Zuhal Erek 
B. L. O'Dell 
G. B. Garner 
Objectives: 
A. Improvements in methods of extracting and of assaying amino acids and 
· vitamins to permit more accurate or more rapid determinations. 
B. Investigation of the vitamins and amino acids present in widely used feeds 
and foods, and variations in the content of these nutrients as results of dif-
ferences in cultural practices, climate, processing or conditions of storage. 
C. Evaluation of and possible improvement of enzymatic and microbiological 
methods for determining the biological value of new feeds. 
D. Investigation of amounts of selected vitamins in the blood of normal ani-
mals of several species, of various ages, and at various stages in the repro· 
ductive cycle. 
E. Investigations of amount of selected vitamins in the blood of animals suf-
fering from dietary deficiencies or from effects of toxic feeds. 
F. Preparation of manuscripts for publication of unpublished data compiled on 
nutrients in foods and feeds, as affected by variations in cultural practices, 
climatic conditions, processing, or storage. 
Publications: 
O'Dell, B. L., Zuhal Erek, Laura Flynn, G. B. Garner and M. E. Muhrer. 
Effects of Nitrite Containing Rations in Producing Vitamin A and Vitamin E 
Deficiencies in Rats. ]. Animal Science 19, No.4, pp. 1280 (1960). 
O'Dell, B. L., B. A. Erickson, P. M. Newberne and L. M. Flvnn. State of 
Oxidation of Non Protein Sulfhydryl Compounds in Vitamin B1 ; Deficiency. 
Am. J. Phys. 200:99 (1961 ). 
Project No. 223 
Leader: Dennis T. Mayer 
Helen B. Godbey 
Mostafa Fahim 
Objectives: 
A. One objective of this new project is co ascertain the effect of the reproduc-
tive hormones, individually or in combination, upon the various reproduc-
tive organs of farm animals, both male and female. Of immediate concern 
is the effect of estrogen, progesterone and mixtures of these two hormones 
upon the metabolism, chemistry and physiology of uterine tissue and the 
relationship of these hormone-induced changes with embryonic survival. 
Hence, this objective is basically a study of factors influencing litter size in 
swine. 
B. A second objective of this project is the development of diagnostic tests 
whereby the reproductive efficiency of a female may be determined at an 
early age and utilized as a tool in selecting breeding stock. Incidentally un-
der this objective information may be obtained leading to the discovery of 
therapeutic methods and production practices which can result in causing 
each female to respond at a maximum level during pregnancy. 
C. A third and mote fundamental objective, which will be aided by investiga-
tions under objectives A and B, is the study of the methods whereby hor-
mones induce changes in the cells and tissues of the reproductive organs. 
These induced changes include a study of enzymes, vitamins, DNA, lipids, 
proteins and other substances in the individual reproductive organs under 
the influence of a particular hormone or hormone mixture. 
D. A study of the relationship between the concentration or type of blood or 
urine constituents of young animals and their porenrialities for rapid growth 
or economical gains. It is hoped that the results of the research under this 
objective will yield an easily measured criterium by which young animals 
may be selected for retention in the herd because of their potentialities for 
future growth and economical gains. 
Publications: 
The Metabolites of Progesterone and Their Physiological Significance in 
the Urine of Pregnant and Non-Pregnant Sows and Gilts. Betty R. Glasgow, 
Anthony M. Gawienowski and Dennis T. Mayer. Accepted December, 1960 for 
publication in the Journal of Animal Science. 
Project No. 247 
Leader: George B. Garner 
Alvin L. Donoho 
Donald L. Pugh 
Richard Bloomfield 
M. E. Muhrer 
B. L. O'Dell 
L. M. Flynn 
W. 0. Regan 
Objectives: 
A. To assay Missouri forages for protein, fiber, and moisture in a state wide 
resting and sample collection program. 
B. To assay for physiologically active constituents common to most plant 
species. 
C. To assay for specific physiologically active compounds in a single plant 
species. 
D. To develop suitable analytical techniques for evaluation of forage quality. 
E. To srudy the biochemical and physical response of ruminants and swine to 
these various physiologically active constituents of forages. 
Publicatiot~s: 
"Nitrate in Animal Feeds" by George B. Garner presented before Soil 
Ferrility and Plant Nutrition Conference 12-i-60 to be part of a bulletin. 
19 
O
. P  
r
. 
cat
t t
. 
O
,
'
. 
! eC! posi
PJl lia/firm
I efici
U
i
I.
  e
fi
 
l r
l
t
I.
.
ru
. 
 ,  . 
 1.
I
. 
t
iS  
lO
 
1001 
10 
 
r  
t
r
r
t t
e
 
 
 
O
, 
t
 r OS
l
. 
r
 . 
ublicati tl
t  1 10 r
This manuscript dealt with the over-all problem of nitrates accumulation 
in the plant and irs subsequent effect upon the ruminant. 
Factors which can lead ro nitrate accumulation were listed as nitrate level 
of the soil, added fertilizer, temperature, light inrensiry, moisture and elemental 
imbalance. 
Harvest methods and srage of maturity at harvest was discussed. Physio-
logical action of nitrate and nitrite upon cattle was discussed. Following this, 
practical recommendations were given to utilize forage containing high level 
of nitrate without endangering the animals health. 
AGRICULTURAL ECONOMICS 
Project No. 61 
Leader: Frank Miller 
Objectives: 
A. To keep a record of land price trends in the major rype-of-farming areas of 
Missouri and to make the information available to land owners, prospective 
buyers, borrowers and lenders. 
B. To compare the valuation of land for rax purposes with the legal frame-
work outlining assessment procedures. 
C. To find out whether or not the practices being followed result in equitable 
assessment within counties and between counties. 
D. To develop standards, manuals and procedures that can be used to improve 
assessment practices, if changes are needed. 
E. To isolate the factors that influence the land market, and to determine why 
land values go up and down. 
Project No. 110 
Leader: Fred E. Justus 
Albert R. Hagan 
John P. Doll 
Brij B. Khare 
Objectives: 
A. To obtain some of the physical input-ourput relationships which are needed 
in studying production economics. This should cover all major crop and 
livestock enterprises including corn, wheat, catron, tobacco, soybeans, beef, 
pork, dairy and poulrry products, fruirs and vegetables, ere. 
B. To ascertain the extent to which various factors, such as size of enterprise, 
fertility level of the soil, crop yields, inherent productive capacity of rhe 
livestock, and rates of production, influence rhese physical inpur-ourpur re-
lationships. 
C. To obtain frequent cost price data which can be used by farmers and re-
search workers in estimating input-output retios useful in combining enter-
prises in balanced farming and for orher purposes. The information should 
be in terms of 
1. the costs and returns per acre, 
2. the costs and returns per animal, 
3. the costs and returns per $100 feed fed and per hour of labor, 
4. the costs and returns per bushel, bale, ron, ere., and 
5. the costs and returns per 100 pounds of milk, beef and pork sold. 
Publication: 
Missouri Agricultural Experiment Station Bulletin 758-Cotton Produc-
tion Costs and Returns. 
Project No. 112 
Leader: Fred E. Justus 
Martin S. Stauber 
Howard D. Utrer 
Brij Khare 
Objectives: 
A. To keep currently informed on trends in earning of farmers in various rypes 
of farming areas in the State and for different systems of farming. 
B. To identify changes which may develop in the effect of size of the farm 
business unit, its organization, and productive efficiency on farm earnings. 
C. To keep abreast of changes in capital requirements for various types and 
20 
size of farm business units and crop and livestock enterprises and develop-
ments in operating systems. 
Publications: 
Utter, Howard D., Determining Maximum Returns for Cropping Systems on 
Marshall Soil Using Linear Programming. A. M.S. thesis completed in January 
1961. A revised manuscript bearing approximately the same title has been sub-
mitted for formal publication as an Experiment Station Research Bulletin. 
Project No. 288 
Leader: David N. Harrington 
]. W. McKinsey 
William R. Summitt 
Objectives: 
To determine the legal and regulatory framework in which fire and acci-
dent insurance companies serving catron gins operate, the effect of prevention 
devices and practices on frequency and extent o f gin fires and accidents and 
their relation to costs, and the relation of premi urns and credits for the use of 
these devices and practices. 
Other Agencies or Organizations Cooperating in the Research Project: 
The Agricultural Experiment Stations of Arizona, New Mexico, Tennessee, 
Alabama, and Georgia, and the Agricultural Marketing Service, cooperating in 
Southern Marketing-17. 
Project No. 289 
Leader: Durward Brewer 
Objectives: 
A. To measure the important changes and trends in the livestock marketing 
system from the farmer ro the slaughterer. 
B. To evaluate the function and service provided by the various markets and 
marketing agencies and to study the pricing of the livestock marketing 
system in the stare. 
C. To determine the importance of marketing channels used by farmers and 
the alternatives available to them in marketing both slaughter and feeder 
livestock and to obtain the motivating factors and attitudes of farmers 
which influence rheir choice of markets or marketing agencies. 
D. To evaluate the practices followed and services performed for farmers by 
the different markets-including grading, sorting, pricing, weighing, meth-
ods of sale, costs, ere. 
E. To determine the price differentials among selected livestock markets for 
various classes, weights, and grades of livestock and the importance of the 
buying forces operating within selected marketing areas within the state. 
Other Agencies or Organizations Cooperating in this Research Project: 
Agriculrural Marketing Service, Agricultural Research Service, U. S. De-
partment of Agriculture. 
Technical Committee, North Central Region Livestock Marketing Re-
search Committee. (Part of this project is in support of North Central Mar-
keting-IS) 
Publications: 
Manuscript prepared and will be submitted for publication. Tentatively 
tided, "Characteristics of Missouri Livestock Auction Markers." 
Project No. 299 
Leader: David N. Harrington 
]. W . McKinsey 
Walter G. Heid, Jr. 
Objectives: 
A. Discover rhe effect of quality and locational differences on the level of 
prices and the price differentials of grain in Missouri. 
B. Discover the relationship between prices paid farmers and terminal market 
prices. Also determine the factors that affect these relationships. 
C. Discover existing spatial price patterns based on price influence factors 
which no longer exist. 
D. Discover the non-price methods of competition used by grain buyers. 
E. To srudy the impact of these factors on efficiency of grain marketing in the 
scare. 
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Other Agencies or Organizations Cooperating in this Research Project: 
The twelve North Central Regional Experiment Stations cooperating on 
North Central Marketing-19. Also Farmer Cooperative Service, United States 
Department of Agriculture. 
Publications: 
Heid, Walter G. and Harrington, David N ., A Quality-Price Study of Wheat 
at the Country Elevator Level. Experiment Station Bulletin #755. 
Harrington, David N. and Heid, Walter G., The Truck Shipments of Grain 
From Country Elevator, 1958-59. Missouri Experiment Station Bulletin (Number 
not available) 
Project No. 315 
U.:ader : Leonard A. Voss 
Objectives: 
A. To rest consumer acceptance and preference for existing poultry meat pro-
ducts. This objective to include only uncooked poultry. 
B. To tt"St consumer acceptance and preference for commercially cooked poul-
try mt-at products. 
C. To test consumer acceptance and preference for various packaging tech; 
mqut"S. 
D. To rest the impact on salts of the results of A, B, and C above. 
Other Agencies or Organizations Cooperating in this Research Project: 
Department of Poultry Husbandry, Husbandry, No. 313-"Factors Affect-
ing the Flavor of Poultry". 
Department of Home Economics, No. 314-"Facrors Affecting the Palat-
ability and Nutritive Value of Poultry". 
Publications: 
Factors Affecting Poultry Flavor-The Effect of Semi Synthetic and Prac-
tical Type Rations on the Palatability of Broilers, a manuscript by 0. J. Kah-
lenberg, Cecilia Pudelkewicz and L. A. Voss, accepted by Poultry Science for 
publication. 
Project No. 316 
Leader: Leonard A. Voss 
Objectives: 
A. To determine the importance of egg processing plants as buyers of eggs 
from farmers, and their effect on farm prices. 
B. To determine the methods and cost of procuring, processing, and mer-
chandising eggs by commercial plants. 
C. To determine the significance of physical characteristics of eggs on the pro-
curement policies of firms. 
D. To determine rhc preferences for and acceptance by institutional and house-
hold consumers of dried egg solids. 
Other Agencies or Organizations Cooperating in this Research Project: 
This project is a contributing and cooperating project to North Central 
Marketing-14 Sub-project 3. North Central Marketing-14 was officially termi-
nated June 30, 1960, but there are several projects yet to be completed of which 
chis is one. 
Project No. 328 
Leader: ]. C. Grady 
Objectives: 
A. To develop and recommend a ser of uniform market standards and grades 
for cue pompon chrysanthemums. 
B. To cesr the commercial acceptability of these grades and standards. 
Other Agencies or Organizations Cooperating in this Research Project: 
Scares of the North Central Region; The United Scates Department of 
Agriculture; and rhe Agricultural Marketing Service. 
Project No. 339 
Leader: Jerry Glenn West 
Objectives: 
Gordon Nance 
The general objective is co measure and appraise the impact o_f public 
policy programs upon rhe poulrry industry. Specific objectives in support of 
the general objecrives include the following: 
A. To study and evaluate the objectives of scare and federal programs of price 
suppon for various poultry and poultry products. Objecrives generally have 
proposed short-run stabilization of prices but these obvious! y have longer 
run implications. 
B. To examine the methods of price support or other measures used to modify 
poultry prices. 
C. To evaluate the net price and income effects of these programs; to deter-
mine administrative costs of such programs. 
D. To evaluate the effects of federal programs in feed , grains, and other com-
modities upon rhe poultry indusrry. 
E. To examine the inter-regional impact of various federal and scare programs 
in terms of geographical patterns and structure of production, qualiry of 
supplies, structure and types of markers and prices. Included also is the ef-
fecr of various health and inspecrion programs of s rar~ and federal govern-
ments. 
F. To determine the short-run and co estimate rhe long-run effects of the pro-
grams affecring the poultry industry in order to appraise alternative policies. 
G. To make an effort ro estimate rhe nature of the inter-relationships of pro-
grams in feed, grains and other commodities with programs direcrly affecr-
ing the poultry industry. 
Other Agencies or Organizations Cooperating hz this Research Project: 
This project is cooperative with srares of the North Central Region and 
is in support of Sub-Project 6 of North Central Regional Research Committee 
North Central Marketing-!!. 
Project No. 359 
Leader: ]. W. McKinsey V. A. Metcalf 
ObJectives: 
A. To determine rhe extent to which instrument resting for objectively meas-
uring quality characteristics such as strength, elongation, length, fineness, 
maturity, foreign marcer, naps, and color of cotton is being used in the cot-
ton marketing process. 
B. To determine the influences of these measurements on prices paid for cot-
ron. 
C. To discover the relationship of these qualities as derermined by instrument 
testing to cotton breeding, cotton production, and cotton pricing practices. 
Other Agencies or Organizations Cooperating in this Research Project: 
The Experiment Stations of Arizona, Arkansas, Georgia, New Mexico, 
South Carolina, Tennessee, and Texas, and the Agricultural Marketing Service 
cooperating in Southern Marketing-IS. 
Publications: 
A regional publication, Use of Cotton Fiber Tests in Marketing Cotton, South-
em Cooperative Series Bulletin 72 , March 1960. 
Project No. 362 
Leader: Charles L. Cramer 
Objectives: 
A. To inquire into the nature and composition of costs incurred by various 
types of market agencies in marketing Missouri livesrock. 
B. To inquire into the level of operarional efficiency that exists in rhe opera-
tion of various types of livesrock marketing agencies in Missouri. 
C. To suggest methods and means of improving livesrock markers in Missouri. 
Project No. 363 
Leader: Mason M. Gaffney 
Objectives: 
Thomas D. Crocker 
A. To study systematically the present legislation dealing wirh water as ex-
pressed in rhe principal decisions of the courts. 
B. To develop principles of an economical feasible system of water utilization 
which would include the following features: 
1. A flexible procedure of allocation chat would permit use of water in re-
sponse ro changes in technology and demand. 
2. An equimarginal distribution of warer among diflerenr users on the basis 
of productivity. 
3. A system which might integrate ground and surface waters in one water 
marker. 
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4. To apply principles developed co specific analyses of watershed programs, 
allocanon ot water to com peeing urban and agricultural uses, and other 
water programs. 
Publications: 
"The Fe~e.r;tl Role in Water Development." Challenge, The Magazine of 
Economic Aftam. 8 (9): 24-28 (June, 1960). (Edition retitled paper "Water, 
Policies and Human Nature.") 
. "Rural-urban Competition for Water." A discussion of papers by Stephen 
Sm1th and K Gerrel and N. W oilman at the annu'al AFEA Meetings, August, 
1960.JFE 42 (No.5): 1363-66. 
"Diseconomies Inherent in Western Water Law. A California case study." 
Paper delivered before Western Agricultural Economic Research Council, 
Water and Range Section, Tucson, Arizona, January, 1961, to be published in 
Annual Proceedings of that body. 
"Irrigation Districts ancl Economic Development is the San Joaquin Val-
ley of California." Manuscript in preparation for Lindholm, Richard (ed.), Land, 
Agricultural ftnd EcomJmit- Development. 
Project No. 379 
Leader: Fred E. Justus 
Eugene A. Leonard 
Donald C. Huffman 
William Hutcherson 
R. Alexander 
Objectives: 
A. To estimate the rate of adoption of new technology by Missouri farmers 
and the prosp<.:cts for fu cure adoption. 
B. To estimate the effects of new technology on the size, organization, output 
and income of individual Missouri farms. 
C. To determine the aggregate effects of technological changes on Missouri 
farm output and ti~rm input requirements. 
D. To determine the economic implications of various specific new technologi-
cal innovations. 
Other Agencies or Organiza#ons Cooperating in this Research Project: 
The Farm Economics Research Division, United States Department of 
Agriculture is cooperating in one phase of this project. 
Publications: 
Huffman, Donald C., .. Machinery Investment and Use in Northeast Mis-
souri". A.M.S. th<.:sis compleced in August 1960. A revised manuscript has been 
submitted for formal publicacion. 
Project No. 381 
Leader: Charles C. Cramer 
Objectives: 
Jerry G. West 
A. To identify and measure chose forces of change affecting livestock produc-
ing units which in turn a ffecc the demand for marketing services, type, lo-
cation and scale of live animal marketing agencies. 
B. To identify and measure t:he forces of change affecting pricing and opera-
tional efficiency of livescoc k market agencies. 
C. To identify and measure che forces of change affecting livestock slaughter 
and processing. 
D. To analyze the interrelacionships of the dynamic forces identified and quali-
fied under Objective A , B , and C for the purpose of projecting future struc-
tural changes in the livesr:ock marker structure and co indicate directional 
adaptations to approach improved pricing and operational efficiency. 
Publications: 
Cramer, Charles L., •• An Analysis of Changes in Structure of Hog Mar-
kets in Northeast Missouri", 1960. 
Project No. 382 
Leader: Quentin D. Banks 
Objectives: 
Leonard A. Voss 
A. To establish che groupings and group limits established by consumers for 
cri ceria they consider in eval uacing the interior and exterior quality of eggs. 
B. To relate the groupings and group limits co the present consumer grades of 
eggs and suggest possible ways of revision of current consumer grades co 
better reflect criteria consamers use in evaluating eggs, with the goal of im-
22 
proving acceptability for eggs. 
C. To relate present objective methods for determining egg quality to con-
sumer acceptability and develop added objective standards for criteria used 
·by consumers in evaluating eggs. 
D. To explore fully the consumer expression of dislike for chalaza in relation 
to the acceptability of eggs. 
E. To determine the acceptability of eggs as affected by buyer attitudes and 
motivations and its economic implications . 
Publications: 
Consumer Tolerance for Variation in Criteria used co Evaluate Careened 
Shell Eggs, a manuscript prepared by Quentin D . Banks and Leonard A. Voss 
and presented by Leonard A. Voss at the 49th Annual Meeting of the Poultry 
Science Association , University of California, Davis, California, August 5, 1960. 
Abstract published in Poultry Science: Vol. 39, No. 5, September, 1960. Mis-
souri Experiment Station J ournal Series No. 2184. 
Project No. 389 
Leader: John P. Doll 
Objectives: 
Roy L. Ewalt 
A. To determine, for each major farm enterprise, the managerial decisions chat 
have to be made, and to determine the type and form of meteorological 
data needed to improve the accuracy of these dec_isions. 
B. To determine indices of climatological events that are related to soil water 
reserve and crop yield response and co correhte these indices ro crop yields 
that occur in a given year and over a period of years. 
C. To combine the information obtained in A and B with farm management 
data co determine the most profitable farm plans for various meteorological 
and economic conditions. 
D. To apply the information obtained in A and B co specific problems on the 
farm such as determining the most suitable planting dare for crops, or de-
termining the profitability of an irrigation system for a period of years. 
Other Agencies or Organizations Cooperating in this Research Project: 
The United Scares Weather Bureau and the United States Department of 
Agriculture. 
Publications: 
James D. McQuigg and John P. Doll , "Weather Variability and Eco-
nomic Analysis," bulletin manuscript submitted to the Missouri Agricultural 
Experiment Station. 
John P. Doll and James D. McQuigg, "Economic Analyses Involving 
Random Weather Inputs," manuscript submitted to, but not yet accepted by 
the Journal of Farm Economics. 
James D. McQuigg, "Economic Analysis of Weather Inputs," Master's 
thesis submitted to the University of Missouri. 
Project No. 390 
Leader: Albert R. Hagan 
Frank Miller 
C. E. Klingner 
C. L. Gregory 
Robert Beasley 
William Reynolds 
C. L. Scrivner 
]- P. Doll 
Earl Carpenter 
William Hutcherson 
Robert Laughlin 
Wes Norton 
Objectives: 
A. To determine elements of the decision making processes of farm families 
in the context of major adjustments of the over-all farm business and family 
living unit; 
B. To delineate problems which hinder more effective use of resources con-
trolled by farm families and co develop more effective guides to assist them 
in adapting to changing economic, technologic, and sociologic conditions; 
C. To determine the impact of alternative farming systems, degrees of spe-
cialization, contractual and non-concraccual integration arrangements, syn-
chronization of farm and non-farm employment, coordination of production 
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and marketing activities on resource productivity, conservation farm income 
and family living; ' 
D. To study the. effect of the time dimension on decision processes involved 
10 technologtcal, enterprise scale, farm size and organization, and over-all 
n:anagcm~nt adjustments and to identify crucial problems deterrent to de-
mabie adjustments over time. 
Other Agencies or Organizations Cooperating in this Research Project: 
Soils Department-Soil Survey of Blackwater Area. 
Agricultural Engineering Department- Water Run-off and Erosion Study. 
U.S.G.S.- Water Run-off and Erosion Study. 
Project No. 391 
Le-Jder: Jerry G leon West 
E. H. Hudson 
John Squibb 
Objectives: 
A. To determine attirudes and the ways in which these attitudes toward gov-
~rnment !arm programs arc generated. This includes the ettccts of prevail-
Ing mark(.·t conditions, feasible alternative enterprises, social organizations, 
and political affiliations. 
B. To relate the attitudes prevalent within relatively homogeneous areas to 
th: types of government programs favored and to problems of pricing ef-
fiotncy n:sulttng for marketing firms serving these areas. 
C. To determine the relationship between attitudes farmers have and the ad-
justments they are likely to make in marketing of their agriculrural products 
10 hght of government !arm programs. 
D. Evaluate the effect of attitudes prevalent in specific areas of the state toward 
government programs as they have implications to marketing firms and 
marker structure. 
Other Agencies or Organizations Cooperating in this Research Project: 
The Department of Agricultural F.conomics, University of Missouri, in co-
operation with other states of the North Central Region. 
Project No. 392 
Le-ader: J. C. Grady 
Objectives: 
A. To determine the extent and nature of chang~ in market structure and or-
ganization at producer, shipper, wholesale, and retail levels. 
B. To determine the technological, economic and institutional basis for these 
changes. 
C. To determine the economic implications of recent and prospective changes 
in market structure and organization ro farmers and marketing institutions. 
D. To develop alternative programs and policies farmers and marketing con-
cerns might pursue, in making adjustments in crops grown and marketing 
techniques practiced, in which Missouri has a comparative advantage. 
Project No. 393 
Leader: D. N . Harrington 
Mahendra Gupta 
Gordon Nance 
Objectives: 
A. To study the structural relationship of the board of directors to the overall 
management function in local cooperatives. 
B. To analyze the standards used in selection, orientation and promotion of 
employe~ in local cooperatives. 
C. To measure the relative success of local cooperatives using the different 
management structures and employee standards found in Objectiv~ A and 
B. 
Project No. 421 
Leader: Durward Brewer 
Objectives: 
A. To project changes in interregional patterns of livestock and meat shipments 
in relation to projected changes in production in different geographical 
areas, and the impact on location of various livestock marketing facilities 
in Missouri and other geographical regions. 
B. To determine and project relative changes in rail and truck transportation 
costs for interregional shipments of livestock :tnd meat, and in rerum, con-
sequently, the relocation of packing planrs; emphasize Missouri and the 
North Central States. 
C. To derive estimates of transportation costs for specified livestock and meat 
shipments between selecred transporr:tti.on centers and co obtain estimates 
of the relative use of truck and rail in rhe transportation of the relevant live-
stock and meat classes. 
D. To obtain estimates of specified livestock and mear shipmenrs from sekctcd 
livestock market areas in Missouri and the North Central Stares to points 
of destination in the United States by regions. 
E. To obtain estimates of rhe additional costs incurred in the rransportation of 
livestock and meat to satisfy business objectives other than minimization of 
transportation costs. 
Other Agencies or Organizations Cooperating iu this Research Project: 
Agricultural Marketing Service and Agricultural Research Service, U. S. 
Department of Agriculture. Technical Committee, North Ctntral Regional 
Livestock Marketing Research Committee. (This project is in support of North 
Central Marketing-25) 
Project No. 422 
Leader: Stephen F. Whitted 
Objectit•es: 
A. To describe rhe marker structure and organization for fluiJ milk and the 
various manufactured products, and to determine chang<:s which have been 
brought about by new technology, integration, and other marker innova-
tions. 
B. To assess the consequences in terms of 
1. The efficiency of the individual firms and rhe aggregate of firms that 
make up the industry. 
2. The shifts in functions performed by marketing agencies and in those 
performing the functions. 
3. The levels of producer and processor prices and n: turns to the different 
marketing agencies. 
4. Employment and rates of earnings of workers. 
5. Long-run welfare of the general public. 
Other Agencies or Organizations Cooperath1g in this Research Prrlject: 
North Central Regional Dairy Marketing Research Committee (North 
Central Marketing-26 Changing Marker Srrucrure and Organization of Mid-
west Dairy Industry) 
Project No. 424 
Leader: Jerry G. West 
Objectives: 
Carroll Kirtley 
A. To determine economies resulting from geographical concentration of rhe 
production and marketing activities of products important to Missouri agri-
culture. 
B. To determine possibilities of reducing the cost of sup pi ying items used in 
agricultural production and marketing the resulting product by increasing 
density of production within an area. 
C. To analyze the degree of concentration of production and marketing activi-
ties needed ro place an area in a strong competitive position. 
D. To determine the factors responsible for increasing or retarding concentra-
tion of production. 
E. To evaluate the effect of increasing density of production on market struc-
rure and on pricing of inputs and of commodities produced. 
Project No. 425 
Leader: Frank Miller 
Ronald Bird 
Robert D. Fenley 
Objectil,es: 
A. To determine the importance of recreation in terms of income ro recrea-
tional businesses as compared to returns ro all businesses including agri-
culture. 
B. To determine the origin of proprietors who operate businesses that serve 
tourists and to find out the extent of ownership by and employment of local 
people. 
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C. To determine the proportion of the recreational dollar that goes ro rural 
people. 
D. To appraise and evaluate the complementary, supplementary and competi-
tive relationships between agriculture, forestry , mining, manufacturing and 
tourist activities in the area. 
E. To find our where the people who seek recreation in the area come from, 
how long they stay, the kind of accommodations they want and how much 
they spend while in the area. 
F. To formulate criteria that can be used as a guide in developing the recrea-
tional resources of the area so they will serve increasing numbers of the 
visitors that come. 
G. To determine the effect that further development of recreational resources 
will have on the economy of rhe Missouri Ozark Region. 
Other Agmcies or Organizations Cooperating in this Research Project: 
Farm Economics Research Division, Agricultural Research Service, United 
States Department of Agriculture. 
Publicatiom: 
Opportunities for Reducing Farm Machinery Costs in the Ozarks of East-
ern Missouri , University of Missouri Agricultural Research Bulletin 730, March 
1960. 
Profitable Adjustments on Farms in the Eastern Ozarks of Missouri, Uni-
versity of Missouri Agricultural Experiment Research Bulletin 745, July 1960. 
Project No. 426 
Leader: Ted L. Jones 
Frank Miller 
John Sanderson 
Objectives: 
A. To determine the extent of use of irrigation water in Missouri, the location 
of the principal irrigating areas, the sources of water supply, the crops to 
which water is being applied, the cost of installing and operating irrigation 
equipment and the effects on farm income. 
B. To measure the influence of irrigation on yield and quality of products when 
different quantities of water are applied. 
C. To determine the major obstacles to irrigation in the state and to reveal 
possible ways of overcoming these obstacles. 
Other Agencies or Organizations Cooperating in this Research Project: 
FE b2-17 An Economic Appraisal of the Use of Water for Irrigation on 
Missouri Farms-Agricultural Adjustments Research Branch, Farm Economic 
Research Division, United States Department of Agriculture. 
Publications: 
Nature and Extent of Irrigation in Missouri, University of Missouri Agri-
cultural Experiment Station Research Bulletin 735, May 1960. Ted L. Jones 
and Frank Miller. 
Project No. 427 
Leader: Frank Miller 
Fred L. Mann 
Larry D. Dingus 
Objectives: 
A. To determine the type and extent of adjustments that have been made in 
farm businesses in Northern Missouri and Southern Iowa since 1953. 
B. To measure trends in farm business adjustments and to determine the types 
of training and extent of family assistance the operators have had. 
C. To measure relationships between future supply of satisfactory farming op-
portunities and the demand for farms. 
D. To compare the body of statutory and case law relating to low-eguiry financ-
ing of farm land transfers in the various states of the North Central region. 
E. To develop procedures for enlarging inadequate farm businesses and for 
financing young families who want to get starred in farming. 
Publications: 
Missouri Agricultural Research Bulletin 752, Deed of Trust as a Financing 
Device in Purchasing Farm Land, presents an analysis of land transfer records 
in seven selected counties of the state. 
Missouri Law Review (Volume 25, Number 3, page 261). June 1960. 
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Project No. 428 
Leader: John P. Doll 
Estel H. Hudson 
Kenneth E. Miller 
Objectives: 
A. To gather, edit, and systematically file economic data relevant to the agri-
cultural and economic development of Missouri. Data gathered will include 
information such as farm numbers, farm size, tenure changes, farm input 
and product prices, and farm cost and debt structure. 
B. To analyze the data gathered under Objective A (1) to determine develop-
ing trends in the agriculture of Missouri, (2) to measure and compare rela· 
rive rates of economic development in counties and areas within the State 
of Missouri, and (3) to obtain indicators of the stare's competitive position 
in the production of various agricultural produces. 
Project No. 439 
Le-ader: S. F. Whitted 
Objectives: 
Floyd A. Lasley 
A. Determine costs and charges for assembling milk from farm to plant by 
alternative methods and systems. 
B. Determine costs and returns of processing milk by type of product and scale 
of operation. 
C. Synrhesize a system of handling surplus Grade A and manufacturing milk 
in Missouri which will maximize returns from it. 
Project No. 43 I 
Leader: Frank Miller 
Dorwin Williams 
R. D. Fenley 
John Hildebrand 
Objectives: 
A. To explore and evaluate the feasibility of using such devices as rural zon-
ing, crop easements and differential taxation to guide economic development 
and control the use of land resources. 
B. To develop reliable procedures for determining the economic feasibility of 
watershed and river valley development. 
C. To measure the relative efficiency of agricultural resource use under different 
types of tenure. 
Other Agencies or Organizations Cooperating in this Research Project: 
Iowa State University, University of Nebraska and Kansas State Univer-
sity; Land and Water Section, Production Economics, Research Branch, Agri-
cultural Research Service, United States Department of Agriculture; Depart· 
menc of Economics, University of Chicago; and the Farm Foundation. 
Project No. 439 
Leader: Dennis T. Mayer 
]. F. Lasley 
Charles Stufflebeam 
Sam Curl 
Objectives: 
A. A study of the relationship between the concentration or type of blood or 
urinary constituents of young animals and che potentialities of these animals 
for rapid or economical gains. 
B. The investigation of endocrine, other factors, or indices of a combination of 
factors as criteria to evaluate the growth potentialities of young farm ani· 
mals. 
Publications: 
This is a new project in which the research is in its initial stages, therefore 
insufficient work has been completed to warrant publications at chis rime. 
Project No. 440 
Leader: Frank Miller 
Fred L. Mann 
D. Williams 
K. Karnik 
Larry D. Dingus 
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Objectives: 
To explore and evaluate the feasibility of using such devices as rural zon-
ing, crop easements and differential taxation to control the use of land resources 
and guide economic development. 
Otber Agencies or Organizations Cooperating in this Researcb Project: 
La.nd and Water Research Branch, Farm Economics Research Division 
Agricultural Research Service, United Scares Department of Agriculture; Agri: 
cultural Law Center, University of Iowa; Department of Agricultural Eco-
nomics University of Nebraska. 
Publications: 
"A Legal Analysis of the Feasibility of Surplus Control Through Purchase 
of Croppi ng Rights by the Federal Government". 
AGRICULTURAL EDITOR 
Project No. 174 
Leader: Richard L. Lee 
Gail I. Bank 
Jean W. Brand 
Donald N. Collins 
Clyde H. Duncan 
Paul H. Gwin 
Delmar E. Harcsohl 
A. A. Jeffrey 
Orrine Z. Gregory 
Objectives: 
To cflicicntly disseminate the research findings of the Missouri Agricul-
tural Experiment Station and the United Stares Department of Agriculture w 
the people of Missouri largely through press, radio, television, movies and bul-
letins-and co a lesser extent through other communication media. 
Publicatirms: 
Sec list of Experimcnr Station publications elsewhere in this report. 
AGRICULTURAL ENGINEERING 
Project No. 43 
Leader: R. P. Beasley 
Objectives: 
D. K. McCool 
A. Improve the design of terraces and terrace systems. 
B. Determine the effect of terraces on power, labor and machine costs in crop 
production and on crop yields. 
C. Investigate new designs of erosion control structures and terrace outlets 
with a view to improving them and reducing their cost. 
D. Develop a method by which the erodability of different soils can be evalu-
ated. 
E. Investigate the use of land grading as it may improve the farmability of 
terraced land, as ir may affect the spacing between terraces and as it may 
improve rhe efficiency of operation of farm machinery. 
Otber Agencies or Organizations Cooperating in tbis Researcb Project: 
Agricultural Rt-search Service, Project Soil and Water Conservation 10-5 , 
Missouri-6, Terracing. 
Publications: 
"Effects of Compaction on Critical Tractive Forces in Cohesive Soils" by 
John M. Laflen. A thesis presented in partial fulfillment of the requirements 
for the degree Master of Science in Agricultural Engineering. 
Missouri Agricultural Experiment Station Research Bulletin 749, "Effects 
of Compaction on Critical Tractive Forces in Cohesive Soils" by John M. 
Laflen and R. P. Beasley. 
A journal paper, "Critical Tractive Forces in Cohesive Soils," published in 
Agricultural Engineering, Volume 42, No. 1, page 26, January 1961. 
Project No. 136 
Leader: R. E. Srewarr 
M. D . Shanklin 
]. C. Wooley 
R. G. Yeck 
Ivan Berry 
A. F. Butchbaker 
M. Shure 
R. L. Bedwell 
Objectives: 
A. To determine hear and moisture dissipation of ca ttle and the effects of en-
vironmental factors on growth and production. (Psychroenergeric Labora-
rory) 
B. To evaluate environmental control in animal shelters under field conditions. 
C. To accomplish parrit ional c:tlorimcrry of f:trm an imals. 
D . To c:v:tlu:ttc radiation cooling of L';Hrll" under laboratory conditions. 
Publiwliom: 
Cargill, Burton F. ]., Eft'ecr of Humidity on Hear and Vapor Dissipation 
of Holstein Cows ar 65 , 80, and 90° F, Unpublished Pb.D. Tbesi.r . Uniz.•er.rity of 
Missouri, August, 1960. 
Project No. 13 8 
l...e-Jdcr: C. L. Day 
]. S. McKibben 
Dona ld B. Brooker 
Objectives: 
A. To investigate various factors related ro the curing of hay in srorage. 
B. To Jcsign and develop equipment and components for torage handling sys-
rcms. 
C. To make comparative analyses of various forage handling S)'Stems. 
Publicatiom: 
"Design Data for Above-Ground Horizonr;~l Silos, ll Chopped Corn," 
D. B. Brooker and]. S. McKibben , Missouri Agricultural Experiment Station 
Research Bulletin 760, November 1960. 
"A New Approach to Chopped Hay Distribution" by]. S. McKibben. A 
paper prepared tor presenr;~tion at rhc 1960 Summer Meeti ng of the American 
Society of Agricultural Engineers. 
Project No. 153 
Leader: C. LeRoy Day 
Objectives: 
Maurice R. Gebhardt 
A. Develop systems and equipment for the control of weeds in field crops. 
B. Develop systems and equipment for rhe control of weeds in horticultural 
crops. 
C. Design, develop, and rest equipment for weed control in pastures. 
D. Design, develop, and rest equipment for brush control on agricultural lands, 
rights-of-way, and commercial areas. 
E. Develop more accurate and efficient methods of applying chemical herbi-
cides. 
Other Agencies or Organizatiom Cooperating in tbis Researcb Project: 
Plant pest control Equipment and Practices. Investigations CPERB, 
AERO, ARS, USDA. 
Publications: 
Shields for Minimizing Plant Damage when Spraying for Wt"ed Control 
in Soybeans by C. L. Day and M. R. Gebhardt. A paper presented at the 1960 
Wimer Meeting of American Society of Agricultural Engineers. 
Project No. 15 5 
Leader: Milton D. Shanklin 
Objectives: 
To develop or ro improve methods of securing adequate supplies of good 
water for farm household use, particularly the collection, filtering, and rrear-
ment of farm water. 
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Publications: 
University of Missouri Agricultural Experiment Station Bulletin 691, en-
titled "A System for Pond Water Purification" is being revised. The original 
bulletin contained plans for a filter and storage reservoir which required costly 
concrete forms. Simplified construction, through the use of readil y available 
basement forms and pre-cast concrete units, will constitute the major portion 
of the revis ion. 
Project No. 225 
Leader: Donald B. Brooker 
Alvin]. Ohrenberg 
]. D . McQuigg 
Objectives: 
A. To make a comprehensive analysis of Missouri weather data that are per-
tinent to crop drying. 
B. To study the operational ch,tracreristics of supplemental hear drying systems 
that dry farm crops in storage. 
Publications: 
Anal ysis of Weather Data Pertinent to Grain Drying by D. B. Brooker 
and]. D. McQuigg was published in the Transactions of the A.S.A.E. , Volume 
3, Number 2, pages 116, 117, 118 and 119, 1960. 
A paper, Weather Analysis for Grain Drying By D. B. Brooker and J. D. 
McQuigg was presented at the Third Conference on Agricultural Meteorology , 
May 18 and 19, 1960 at Kansas City, Missouri. The paper was abstracted in 
the Bulletin American Meteorological Society, Volume 41 , April, 1960. 
A paper, Establishing Pressure Patterns in Grain Drying Systems by Nu-
merical Methods by D. B. Brooker was presen ted at the 1960 annual meeting 
of the American Society of Agri cultural Engineers, June 12 to 15,1960, at Co-
lumbus, Ohio. 
Project No. 227 
Leader: R. P. Beasley 
Objectives: 
W . N. Reynolds 
A. Evaluate and determine the eflect of climatic factors (rainfall rates and 
amount, temperature and evapotranspiration) and watershed factors (topo· 
graphy , size, shape, vegetative cover and cultural practices) on the ~re and 
amount of runoff from small watersheds. 
B. Determine the effect of water management and cultural practices on the 
water, soil and nutrient losses from a watershed. 
C. Determine the rate of infiltration of the soil on small watersheds. 
D. Determine the proper relationship of watershed size, reservoir storage ca-
pacity and area co be irrigated in the design of surface reservoirs for irriga-
tion. 
E. Study factors which effect movement of water in soils and develop methods 
co reduce seepage from water storage and conveyance structures and in-
crease infiltration of soils. 
Other Agencies or Organizations Cooperating in this Research Project: 
Agricultural Research Service, United States Department of Agriculture. 
Project Southwest Center-b9-2, "Irrigation Water Supply, Reservoirs". United 
States Geological Survey, Agricultural Extension Service and Agricultural &a-
nomies Department on Burge Branch Watershed Study. 
Publications: 
A dissertation submitted in parcial fulfillment of the requirements for che 
degree of Doctor of Philosophy at the University of Missouri by R. Bruce 
Curry. 
Missouri Agricultural Experiment Station J ournal Series Paper No. 2230, 
"The Flow of Colloidal Suspension Through Pocous Media as Related co Res-
ervoir Se-aling" by R. Bruce Curry and R. P. Beasley. Presented at a meeting of 
the American Sociery of Agricultural Engineers, Memphis, Tennessee, Decem-
ber 5-7, 1960. 
Missouri Agricultural Experiment Station Research Bulletin 741, "The 
Flow of Colloidal Suspensions Through Porous Media" by R. Bruce Curry and 
R. P. Beasley. 
Project No. 272 
Leader: J S. McKibben 
M. M. Jones 
C. L. Day 
J P. Gentry 
26 
Objectives: 
A. To evaluate some of the more promising minimum till age methods by 
comparison with conventional methods. 
B. To develop new equipment and methods f(>r minimum tillage. 
Other Agencies or Organizations Cooperating in this Research Project: 
Agricultural Research Service, United Scates Department of Agriculture, 
Line Project Number Southwest Cencer-bl3·3 code Number Missouri-21 
Comparison of Different Methods of Tillage for Corn. 
Pttblications: 
A paper was prepared and presented to the annual winter meeting of the 
American Society of Agricultural Engineers at Memphis, Tennessee, December 
6, 1960. 
Project No. 282 
Leader: K. L. McFate 
Objectives: 
M. M. Jones 
To study the costs and benefits of using electricity on Missouri farms, ro 
develop new uses and to adapt existing equipment of new uses in productive 
farm enterprises for the increased beneficial use of electricity in agriculture, the 
ultimate objective being improved economic conditions and improved living 
standards of farm families. Specific objectives of areas to be investigated are 
shown below: 
A. Artificial drying of hay and forage crops: 
To determine the cost of drying chopped, baled or wafered hay with no 
heat, with limited amounts of heat and with large amounts of heat. To de-
termine the rates of drying, the amount of over drying, effectiveness of dry-
ing for specific depths with the above condition; to determine the nutritive 
value of the end products. To determine the difference in the race of drying 
crimped hay and non-crimped hay. 
B. Feed handling and processing: 
To determine more accurately the specific economic value that each com-
ponent of a feed handling and processing system contributes to the whole, 
in terms of rime and labor eliminated and in increased productivity of the 
farm worker. 
C. Hearing and venti lating farm buildings: 
To determine the cost and benefits of using varying amounts of electric 
heat for brooding chicks, pigs and ocher livestock. To determine the range 
of suitable air flow rates of forced ventilation fans for proper removal of ex-
cess odor and moisture while utilizing the heat energy given up by the 
birds or animals. 
D. Water heating on the farm: 
To determine the amount of hot water, the temperature of the water used, 
when used, the cost of heating this water, and general performance and 
characteristics of electric water heating units. 
Other Agencies or Organizations Cooperating in this Research Project: 
Missouri Farm Electric Utilization CounciL 
Publications: 
Electric Heat for Brooding Pigs. Farm Electrification Leaflet No. 7-R. K. 
L. McFate. 
Your 4-H Electric Program, 4-H Circular 173, December, 1960, K. L. Mc-
Fate and E. J. Conscien. 
Farm Electric Project Newleccer. 
Mixer-Grinders for Farm Use, June, 1960, K. L. McFate. 
Conveyors for Farm Use, September, 1960, K. L. McFate. 
Innovations that Reduce Production Costs, April, 1960, K. L. McFate. 
The Demands of the Farmer-On Power Suppliers, AlEE Paper No. CPA 
60-5015, May, 1960, K. L. McFate. 
Selection and Use of Materials Handling Equipment, September, K. L. 
McFate. 
Missouri Farm Electric Utilization Council Report, September, K. L. Me-
Face. 
Planning and Living with Electric Hear, K. L. McFate. (Manuscript pre-
pared -not yet published) . 
Project No. 395 
Leader: C. F. Cromwell, Jr. 
R. P. Beasley 
]. F. Throncon 
G. A. Thompson 
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Objectives: 
A. To study problems related to obtaining suitable water supplies for irriga· 
cion. 
B. To study the different methods, develop engineering design data, and im· 
prove the techniques for applying irrigation water. 
C. To determine the rare of moisture use of different crops under various levels 
of available soil moisture, and the distribution of moisture removal from 
various zones in the soil profile. 
Other Agencies or Organizations Cooperating in this Research Project: 
Eastern Soil and Water Management Research Branch, Southwest Center, 
Agricultural Research Service, United States Department of Agriculture. Line 
Project Southwest Center-69-5, Code Number Mo-23, Characteristics of Flow 
in Irrigation Furrows. Department of Soils, Pro ject Soils 210. Weather. 
Publications: 
Comparison of Sprinkler and Surface Methods of Irrigation. (In Press. 
Missouri Agricultural Experiment Station Research Bulletin) by Thompson, G. 
A. , Curry, R. B., and Thornton, J. F. 
Summary of Hydraulics of Furrow Irrigation Studies in Missouri Proceed-
ings, Agriculrural Research Service-Soil Conservation Service Workshop on 
Hydraulics of Surface Irrigation pages 63-66, October, 1960. • 
Agricultural Engineering Research in Southeast Missouri, 1960. Agricul-
tural Experiment Station Special Report 1. February, 1961. 
Project No. 410 
Leader: D . B. Brooker 
Objectit•es: 
J. S. McKibben 
To develop and evaluate operational components for on-the-farm handling 
of high moisture farm crops in plastic containers with emphasis on packaging, 
transporting and storing. 
Project No. 423 
Leader: C. F. Cromwell 
Objectives: 
R. P. Beasley 
A. To study ground water conditions as they affect drainage needs. 
B. To determine drainage requirements of different crops. 
C. To determine effect of drainage on the physical condition of soils, the farm· 
abili ty of the drained area, and the growth and yield of crops. 
D. To study the different methods, develop engineering design data, and im-
prove the techniques of drainage. 
Publications: 
Agricultural Engineering Research in Southeast Missouri, 1960, Special 
Report 1, Missouri Agricultural Experiment Station, C. F. Cromwell, Jr. 
ANIMAL HUSBANDRY 
Project No. 3 
Leader : J. F. Lasley 
L. F. Tribble 
A. J. Dyer 
Bill N . Day 
K. 0 . Zoellner 
Objectives: 
A. To study the effectiveness of mass selection for thinner backfar in swine. 
B. To gain further informacion on the possible exisrance of gentic correlations 
between the various important economic traits in swine. 
C. To determine if environmental x generic interactions on performance traits 
in swine are important. 
D. To determine if certain physiological changes occur in swine when selec· 
cion is practiced forthinness of backfat. 
Other Agencies or Organizations Cooperating in this Research Project: 
Animal Husbandry Division, Swine Branch, United States DepaFCmenr of 
Agriculture, through Regional Swine Breeding Laboratory. 
Project No. 37 
Leader: W . H. E. Reid 
Objectives: 
D. S. Shelley 
To determine the influence of the factors listed below on the flavor, body, 
texture, meltdown properties and related indices of ice cream quality. 
A. New types of emulsifiers such as poly-oxyalkvlene derivatives of ester 
and poly-oxyerhylene farcy acid ester and combinations of these emulsifiers 
and stabilizers. 
B. New types of sweeteners such as liquid sugars and syrups. 
C. Spray processed dehydrated ice cream mixes. 
Project No. 141 
Leader: L. F. Tribble 
Objectives: 
Donald Boenker 
A. To study factors affecting the protein and / or amino acid requirement of 
growing-fattening swine. 
B. To study the value of supplementing natural feedstuffs with amino acids. 
C. To study the relationship of level and kind of protein in the diet ro carcass 
quality. 
D. To study the protein supplementation of practical rations for growing-fat· 
tening swine. 
Publications: 
An Evaluation of Calorie-Protein Rati os for Growing-Finishing Swine. 
D. E. Boenker, L. F. Tribble, and W . H. Pfander. University of Missouri. Co· 
lumbia, Missouri.]. An. Sci. 19:1248, 1960. 
Project No. 142 
Leader: C. V. Ross 
A.J. Dyer 
W. H. Sellers 
Objectives: 
A. To determine principles of producing choice marker lambs on pasture and 
roughage with a,.minimum of concentrates. 
B. To determine the optimum protein levels required by gestating ewes for 
production of choice spring lambs in Missouri. 
C. To develop suitable forage mixtures for a year round pasture program for 
sheep production. 
Publications: 
Protein Required by Ewes on Corn Silage Rations. Melvin R. Karr and 
C. V. Ross, University of Missouri, Columbia. ]. An. Sci. 19:308. 
Palatability Studies of Rations for Suckling Lambs. C. V. Ross and Melvin 
R. Karr, University of Missouri, Columbia.]. An. Sci. 19:313. 
Phenothiazine Versus Merhylphosphoramidare as an Anthelmintic for 
Lambs. V. C. Ross and Melvin R. Karr, University of Missouri, Columbia. ]. 
An. Sci. 19:1313. 
Rations for Wintering Ewes. Melvin R. Karr, 1960. M.S. Thesis. 
Project No. I 68 
Leader: W. H. Pfander 
R. L Preston 
A.J. Dyer 
J. E. Blakely 
L. H. Breuer 
W. A. Hargus 
J. Martin 
Cheryl Nockels 
M. A. Alexander 
Ed Brown 
Objectives: 
A. To determine the optimal nutrient composition and physical balance needed 
co insure maximum digescive and/ or metabolic efficiency of ruminant ra· 
tions. 
B. To evaluate the relative contribution of enzymatic digestion and fermenta-
tion to rhe economy of rhe ruminant. 
C. To study the adaptation processes which occur in the digestive system either 
at times of ration changes or following digestion disturbances. 
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D. To develop feed additives that will improve the performance or increase 
the efficiency of ruminants. 
Other Agencies or Organizatio •zs Cooperating in this Research Project: 
Agricultural Chemistry, 152, Rume n Culture. Agricultural Engineering, 
· 136, Animal Shelters, Moorman Manufacturing Company; United States Public 
Health Service. 
Publications: 
White, T. W. 196o. Ph.D. Thesis, University of Missouri. 
Ovine Ration Evaluation Systems as Influenced by Ration Composition. 
T. W . White. W. H. Pfander and W . C. Ellis, University of Missouri, Co-
lumbia. Submitted for publication in J ournal of Animal Science. 
Cellulose Anal )'sis for Digestion Trials. W. H. Pfander, R. W. Kelley, C. 
W . Gehrke, and D. T. Lyons, Missouri Resea"h Bulletin 761. 196o. 
The Effecr of Supplemental Fat and the Hydroxy Analogue of Methionine 
on the Utilization of Sheep Rations Containi ng Ground Corn Cobs. Lyons, D . 
T. and W. H. Ptander- 1961. 
Role of Stilbenes in Grow th and Nitrogen Storage in Lambs, Jack Ed-
ward Martin, J anuary, 1961. M.S. Thesis. 
The Effect of Processing Method on the N utrient Value of Corn, W. H . 
Pfander, G. B. Garner, and M. E. Muhrcr, 1961. 
Acetate Utilization by Sheep. W. H. Pfander, and R. L. Reid. 1961. 
Project No. 198 
Leader: J. E. Comfort 
J. F. Lasley 
A. J. Dyer 
B. J. Greiman 
R. E. Cooper 
S. E. Curl 
C. Stuffiebeam 
Objectit•es: 
A. To determine the effectiveness of m>tss selection for heavier yearling weights 
in beef cattle and the correlated response of other traits when selection is 
practiced for this trait alone. 
B. To determine the effectiveness of mass selecrion for yearling weight and 
yearling conformation score in an index as compared to selection for year-
ling weight alone. 
Other Agencies or Organizations Coop erating in this Research Project: 
Animal and Poultry Research Branch, Agricultural Research Service, Unit-
ed States D eparrmenr of Agricul ture. 
Publicatiom: 
Influence of Dace of Birth and Other Facrors on Weaning Weights of 
Beef Calves. Lasley, J. F., and J. E. Comfort. Missouri Agricultural Experiment 
Station Bulletin 751. 1960. 
Blood Sugar Level in Normal and D warf Beef Cattle Before and After 
Insulin Injections. Foley, C. W. , J. E. Comfort, and J. F. Lasley. Missouri Agri-
culrural Experiment Station Research Bulletin 729. 1960. 
The Relationship of Certain Blood Components to Rate of Gain in Beef 
Cattle. Addleman, A. D. M.S. Thesis, June 1960. 
Generic Resistance ro Anaplasmosis in Cattle. Ranney, R. W . M.S. Thesis, 
June 1960. 
Factors Influencing Weaning Weight in Beef Cattle. Delcour, I. L. M.S. 
Thesis, August 196o. 
Project No. 222 
Leader: B. N . Day 
J. F. Lasley 
E. W. Gibson 
Objectives: 
A. To study the fundamental physiological processes involved in the reproduc-
tion of farm animals. 
B. To develop additional breeding techniques, hormonal treatments and man-
agement procedures that may be used to increase the reproductive efficiency 
of cattle, sheep and swine. 
Other Agencies or Organizations Cooperating in this Research Project: 
Agriculture Chemistry D epartment, Project 223, "Reproductive Physiol-
28 
ogy". Regional Swine Breeding Laboratory (United States Department of Agri -
culture). 
Publications: 
How Swine Reproduce. B. N. D ay and J. F. Lasley. 1960 Missouri Agri-
culture Experiment Station Bulletin 756. 
Breed Differences in the Number and Kinds of Leucocytes in the Blood 
of Swine. Milicevic, Mike, Mayer, D . T., and J. F. Lasley 1960. Missouri Agri-
culture Experiment Station Research Bulletin 731. 
Day, B. N. 1960. Effect of Two Levels of Energy on Reproductive Per-
formance of Gilrs. Missouri Agriculture Experiment Station Bulletin 751. 
Romack, F. E., K. 0 . Zoellner, and B. N. Day. The Influence of hor-
mones on litter size in swine. Fourth Annual Swine Day Report. (Progress 
Report ). 
Project No. 237 
Leader: G. B. Thompson 
J. E. Comfort 
A. J. Dyer 
J ohn Cowan 
Objectives: 
A. To determine the effects of various methods of processing and storing feed-
stuffs (e.g. high moisture grains, pelletcd complete rations) on their'feed-
ing value for beef cattle. 
B. To determine the effects of some rations, ration supplements, and feed addi-
tives for beef cattle of various ages on the performance and efficiency of 
slaughter cattle. 
C. To evaluate, wirh cattle, substances shown to improve ration utilization ( di-
gestion, metabolism) ·in projects 168, 248 and 250. 
D. To study the effects of the above treatments on carcass characteristics of 
beef cattle. 
Publications: 
Comfort, J. E., Dyer, A. J. , Boswel l, G. M. "Hexestral. Implant Levels in 
Wintering and Fattening Cattle." Universiry of Missouri Bulletin 751 , April, 
1960. 
Thompson, G. B. and Comfort, J. E. "Results of Feeding Yearling Steers 
at Two Protein Levels with Feed Additives." University of Missouri Bulletin 
751, April 196o. 
Dyer, A. J., and Comfort, J. E. "Management Plans for Finishing Year-
ling Steers." University of Missouri Bulletin 743, June 1960. 
Boswell , Gifford M. "Effect of Protein Level , Srilbestrol and Tapazole on 
Fattening Yearling Steers." Thesis, University of Missouri, August 1960. 
Project No. 248 
Leader: W . H. Pfander 
R. L. Preston 
M. F. Brink 
Ed Brown 
Objectives: 
A. Re-evaluate ·the quantitative mineral requirements of ruminants with spe-
cial emphasis on metabolic functions. 
B. Determine the elements present in the "alfalfa ash factor" . 
C. Determine the etiology of mineral imbalances chat result in poor perfor-
mance or death of Missouri ruminants. 
Other Agencies or Organizations Cooperating in this Research Project: 
Agricultural Chemistry 152, Rumen Culture. Dairy Husbandry 246, Rumi-
ant Bacteriology. Veterinary Medicine and Surgery. 
Publications: 
Further Studies on Molybdenum as a Possible Component of the "Alfalfa 
Ash Factor" for Sheep. Ellis, W . C. and W. H. Pfander 1960.]. An. Sci. 19: 
1260. . 
Calcium Requirement of Ewes. Erwin, S., G. B. Thompson and W. H. 
Pfander, 1961. Missouri Research Bulletin 763. 
Project No. 250 
Leader: W. H. Pfander 
R. L. Preston 
M. A. Alexander 
Ed Brown 
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Objectives: 
To determine the effect of the ration physical form on its digestion and 
metabolism by ruminants. 
Other Agencies or Organizations Cooperating in this Research Project: 
Agricultural Chemistry-152, Rumen Culture. Dairy Husbandry 246, 
Ruminant Bacteriology. North Central-25-Factors Affecting Utilization of Feed 
by Ruminants. 
Publications: 
Some Effects of Pelleted Complete Rations on Growth, Digestibility and 
Volatile Fatty Acid Absorption by Sheep.). E. Haught, G. B. Thompson and 
W. H. Pfander, University of Missouri, Columbia. Journal of Animal Sciences, 
1960. 
Performance Changes in Lambs Fed Concenttate and Roughage at Vary-
ing Times. R. L. Preston and W. H. Pfander, University of Missouri, Colum-
bia, Missouri. Journal of Animal Science. 1960. 
Some Effects of Pelleting on Growth, Digestibility and Volatile Farry 
Acid Absorption by Sheep.]. E. Haught, 1960, Dr. G. B. Thompson, Thesis 
Supervisor (M.S. Thesis) . 
Physical and Chemical Changes in Wheat and Lespedeza During Their 
Growth and During Digestion in the Bovine and Ovine Rumens. W . H. 
Pfander. 175. 
Pro)ut No. 251 
Leader: W . H. Pfander 
Objectives: 
A. To observe the effect of feeding forages, grown under conditions which 
favor high nitrate accumulation, on the rumen function and general per-
formance of sheep and cattle. 
B. To determine if the effects observed in A can be duplicated by adding ni-
trate to the normal ration of cattle and sheep. 
Otber Agencies or Organizations Cooperating in this Research Project: 
Agricultural Chemistry 247, Forage Toxicity. 
Publications: 
Nitrate Levels in Bovine and Procine Serum. G. B. Garner, C. N. Cornell, 
). H. Moyer, M. E. Muhret and W. H. .Pfander, Universir'~ of Missouri. (Abst.) 
j. An. Sci. 19, #4, page 1322. 
Some Factors affecting nitrate utilization by sheep. W . H. Pfander, A. L. 
Dungan,). L. Ketchum, G. B. Garner, and G. B. Thompson, University of 
Missouri, Columbia, Missouri, Federation Proceedings 1961. 
Chronic Nitrate Toxicity. Pfander, W. H. 1961, University of Missouri, 
Columbia, Missouri. This paper was read at Illinois Nutrition Conference, 
February 1, and will be prepared for publication as a Research Bulletin. 
Project No. 276 
Leader: Bill N. Day 
John F. Lasley 
Frank E. Romack 
Objectives: 
Research under this project will be chiefly concerned with the influence of 
the various endocrine glands and their secretions on growth and reproduction 
in farm animals and their possible relationship to differences in the phenotypic 
expression of gene action. Certain phases of this project will be conducted in 
cooperation with a project of the Agricultural Chemistry Department entitled 
"The Role of Hormones in rhe Biochemical and Physiological Activities of the 
Reproductive Organs." 
A. The first objective will be to determine the influence of sex on the perform-
ance, body development and carcass quality of marker hogs. 
B. A second objective will be to srudy the influence of various hormone treat-
ments on performance, body development and carcass quality in growing-
fattening pigs and on milk production in lactating sows. 
C. A third objective will be directed toward an investigation of the influence 
of hormones on the phenotypic expression of gene action. 
Other Agencies or Organizations Cooperating in this Researcb Project.· 
Regional Swine Breeding Laboratory (United States Department of Agri-
culture.) 
Publications: 
. -~ffecrs of Stilbestrol and a Combination of Progesterone and Estradiol on 
Growing-Fattening Swine. B . .N. Day, S. E. Zobrisky, L. F. Tribble. and). F. 
Lasley. Journal of Animal Science. 18-898-901, 1960. 
Leucocyres in Swine. F. E. Romack, 1961. Master's Thesis University of 
Missouri. ' · 
Project No. 327 
Leader: M.E. Bailey 
Objectives: 
F. C. Parrish 
A. To determine the tissue components responsible for variations in tenderness 
• of meat. 
B. To determine the influence of generic facrors , stress and posr-monem en-
vironment on muscle composition and tenderness. 
C. To develop methodologies ro evaluate rh, effects of breeding. management, 
processing, storing, handling, and cooking on meat tenderness. 
Publicatiom: 
Chemical, physical and sensory indices of beef tenderness. A thesis by 
Frederick C. Parrish, Jr., University of Missouri. August, 1960. 
Relations of sensory tenderness anal yses of hydroxyproline content and 
Kramer shears of beef. F. C. Parrish, Jr. , M. E. Bailey and H. D. Naumann. 
Paper presented at the American Society of Animal Production. 
Hydroxyproline as a measure of beef tenderness. F. C. Parrish , Jr., M. E. 
Bailey and H. D. Naumann. To be submitted ro the Journal of Food Tech-
nology. 
L. E. E. Kramer shear force values as a measure of beef tenderness. M. E. 
Bailey, F. C. Parrish, H. B. Hedrick and M. A. Alexander. To be submitted to 
the Journal of Food Technology. 
Project No. 354 
Leader: C. V. Ross 
Objectit•es: 
). R. Brooks 
A. To determine physiological factors responsible for ferriliry in rams. 
B. To develop accurate measures of fertility of rams. 
C. To study the effects of hormone-like substances on ferriliry of rams. 
D. To work out practical methods oi improving ferriliry oi rams during !are 
summer and early fall. 
Publications: 
Effect of Environmental Temperature on Thyroid Secretion oi Rams. Jerry 
R. Brooks, C. V. Ross, and Gayle Pipes, University oi lvfissouri. Columbia. 
Journal of Animal Science, 19(4):1317. 1960. 
Project No. 335 
Leader: L. F. Tribble 
Objectives: 
B. T. Dean 
A. To study the effects of nutrition as ir is related to the condition (!a mess) oi 
the sow during various stages of the reproduction cycle on rhe reproduction 
of the sow. 
B. To determine the major causes of death losses in babr pigs from birch to 
weaning. 
C. To study method of increasing the livability and gains of pigs during the 
suckling period. 
Publications: 
Effect of Level of Energy Intake During Gestation on Condition and Per-
formance of Swine. B. T. Dean and L. F. Tribble, Universitr of Missouri, Co-
lumbia.). Animal Science. Volume 19-Number 4, Page 1257. 
Project No. 356 
Leader: C. V. Ross 
Objectit>es: 
John C. Rea 
A. To increase feed efficiency of lambs fattened in dry lor. 
B. To determine nutrient reGuirements for lambs in dry lor. 
C. To develop methods of production which reduce labor and equipment costs. 
D. To determine rhe effect of teed additives and hormone impbnts on lambs. 
E. To develop methods, procedures, or systems of production o,·hich make use 
of hormone-like feed additives or implants. 
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Publications: 
Response of Lambs to Energy and Protein Levels, Hormone Implants and 
Enzymes. J ohn C. Rea and C. V. Ross , University of Missouri, Columbia. 
J ournal of Animal Science, 19( 4): 1288. 1960. 
Response of Lambs Fed Varying Energy and Protein Levels to Hormone 
Implants and Enzymes. J ohn C. Rca and C. V. Ross , University of Missouri, 
Columbia, Missouri, Abstract for American Society of Animal Production. 
Response o f Implanted Lambs to Enzymes Fed in Rations Varying in 
Protein and Energy. J ohn C. Rea and C V. Ross, University of Missouri , Co-
lumbia. Agricul rural Experiment Station Bulletin 751. 
Project No. 365 
Leader : R. K. Leavitt 
A.). D yer 
Steve Zobrisky 
Carl Angell 
Objectives: 
Find strains of swine withi n the various breeds that: 
A. Will make maximum daily gains 
B. Utilize feed efficiency 
C. Will produce a carcass of high quality. 
Project No. 396 
Leader: ). E. Comfort 
B.). Greiman 
). F. Lasley 
Objectives: 
To develop breeding, feeding, and management principles for the most ef-
ficient production of feeder cattle. 
Other Agencies or Organizations Cooperating in this Research Project: 
Agricu ltural Chemist ry. 
Project No. 397 
Leader: H . B. Hedrick 
S. E. Zobrisky 
M. A. Alexander 
W . E. Meyer 
W . G . Moody 
A. ). Dyer 
Objectives: 
To determine specific measurements or scores in the carcass and live ani-
mal which are most indica tive of total carcass value and the relationship be-
tween these measurements or scores in the live animal and those of the carcass. 
Publications: 
Live Hog And Carcass Relationships Between Boar, Barrow and Gilt Lit-
termates. S. E. Zobrisky , L. F. Tribble , W. G . Moody and H. D. Naumann. 
Journal of Animal Science, Volume 19, page 1245, 1960. 
The Ham Equivalent as an Index of Carcass Value. S. E. Zobrisky, W . G. 
Moody and H. D. Naumann. Journal of Animal Science, Volume 19, page 
1244, 1960. 
Project No. 398 
Leader: L. F. Tribble 
Objectives: 
R. K. Leavitt 
A. To determine the correlation between the various tr:>.its of swine which af-
fect their economy of production. 
B. To determine the association between carcass characteristics of littermate 
barrows, boars, and gilts. 
C. To compare the type. performance and carcass quality of pigs sired by high 
index and low index boars fro m the Missouri Testing Station. 
Project No. 400 
Leader: R. K. Leavitt 
A. ). Dyer 
30 
H . B. Hedrick 
Carl Angell 
Objectives: 
A. Testing bulls and steers for feed efficiency and rare of gain. 
B. Comparison of scores at weaning and end of test. 
C. Slaughter of steers for carcass evaluation. 
D. Release of in for mation on results. 
Project No. 432 
Leader: Milton E. Bailey 
Objectives: 
Richard Frame 
A. To develop and investigate objecrive methods useful in evaluating some of 
the various quality factors of meat and meat products. 
B. To investigate processing and storage procedures necessa ry to furn ish con-
sumers desirable products in regard to these qualiri~ 
Publications: 
Effects of Pyridine-related Compounds on the Photo-nxidation of Nitric 
Oxide Myoglobin. Milton E. Bailey, Richard W . Frame. Paper presen ted at 
che Fifty-second ann ual meeting of the American Society of Animal Produc-
tion meeting, November 26, 1960. 
DAIRY HUSBANDRY 
Project No. 28 
Leader: Charles W. Turner 
Gayle Pipes 
H . C. Damm 
D. R. Griffith 
R. Berswordt-Wallrabe 
R. R. Anderson 
). A. Grossie 
Objectives: 
During the past 30 years thi s laboratory has been engaged in studies in-
dicating the role of the vario us hormones in stimulating the growth of the 
mammary gland, the initiation and maintenance of lactation, and of the in-
volution of the mammary gland. 
Currently, emphasis is being given to the first two phases of the problem, 
namely , hormonal control of the growth of the mammary gland and lactation 
problems. Since the number of mammary gland epithelial milk secreting cells 
is of greatest importance in the productivity of lactating animals, it has been 
and will continue to be emphasized in our research program until the role of 
the primary hormones is fully established. 
The mechanisms involved in the ini ciacion of milk secretion in I are preg-
nancy, also, are of great importance. While the lactogenic hormone has been 
shown to be of primary importance, ocher hormones are also of great signifi-
cance in the rising segment of the milk secretion curve. These hormones are 
currendy being studied. 
The next problem is one of the maintenance of intense mil k secretion 
during the normal declining phase of lactation. What hormone-enzyme rela-
tionships are involved in the persistency of lacracion? High persistency in dairy 
cows is of the greatest practical importance ro rhe dairy industry-as the total 
yield of milk is highly dependent upon ir. 
Finally, the mechanisms involved in milk "ler-down" require furrher study. 
If incense lactation is ro be continued, it is necessary char complete removal of 
the secreted milk must be attained. The hormone involved and the mechanism 
of discharge will be studied. 
Publications: 
Berswordr-Wallrabe, R. V. and Turner, C. W . 1960 Successful Replace-
ment Therapy in Lactating Tyro-parathyroidectomized Rats. Proc. Soc. Exper. 
Bioi. & Med. 104:113-116. 
Turner, C. W . 1960 DNA as a Quantitative Measure of Mammary Gland 
Growth. Presented at the First lnrernacional Congress of Endocrinology. Copen-
hagen. Acta End. 3S:Supp 51 :1143. 
Berswordr-Wallrabe, R. v., Moon R. C. and Turner, C. W. 1960 Effect of 
Lactogenic Hormone, Growth Hormone and Thyroxine in the Lactating Al-
bino Rat. Proc. Soc. Exper. Bioi. & Med. 104:530. 
Damm, H. C. and Turner, C. W. 1960 Excracrion and Concentration of 
Mammogenic Fractions from Anterior Pituitary Gland. Proc. Soc. Exper. Bioi. 
& Med. 104:472-475. 
Berswordt- Wallrabe, R. v. and Turner, C. W . 1960 Successful Dihydro-
Publications: 
Response of Lambs co Energy and Protein Levels, Hormone Implants and 
Enzymes. J ohn C. Rea and C. V. Ross , University of Mi souri, Columbia. 
J ournal of Animal Science, 19(4): 12 8. 1960. 
Response of Lambs Fed Varying Energy and Protein Levels co H ormone 
Implants and Enzymes. J ohn C. Rea and C. V. Ro s , University of Mi souri, 
Columbia, Missouri, Abstract for American Society of Animal Production. 
Response o f Implanted La bs to Enzymes Fed in Rations Varying in 
Protein and Energy. J ohn C. Rea and C V. Ro s, University of issouri , Co-
lumbia. Agricul tural Experiment Station Bulletin 751. 
Project No_ 365 
Leader : R. K. Leavitt 
. J. yer 
Steve Zobrisky 
Carl ngell 
Objectives: 
Find strains of s ine ithi n the various breeds that: 
A. ill ake axi u  daily gains 
B. Utilize feed efficiency 
C. ill produce a carcass of high uality. 
Project No_ 396 
Leader: J. E. Co fort 
B. J. rei an 
J. F. asley 
Objectives: 
To develop breeding, feeding, a  t ri    
ficient production of feeder cattle. 
Other Agencies or rganizations oo r ti  i  t i  
Agricu ltural he istry. 
Project No. 397 
Leader : H. B. edrick 
S. E. Zobrisky 
. . lexander 
. E. eyer 
. . oody 
. J. yer 
Objectives: 
To deter ine specific easure e ts r r  i  t  
mal which are ost indica tive f t tal r  l   -
tween these easure ents or scores i  t  li  i l . 
Publications: 
Live Hog nd arcass elati s i s t  ,   ilt it
termates. S. E. Zobrisky , L. . ri le , . .   . . . 
Journal of Ani al Science, olu e ,  , . 
The Ha  Equivalent as an In e  f r ss alue_ . . ri , . _ 
oody and . . au ann. J r al f i al ci , l  ,  
1244, 1960. 
Project No. 398 
Leader: L. F. Tribble 
Objectives: 
. . eavitt 
A. To deter ine the correlation bet een the various r aits of s ine hich af-
fect their econo y of production. 
B. To deter ine the association between carcass characteristics of lit er ate 
barrows, boars, and gilts. 
C. To compare the type, performance and carcas  qualiry of pigs sired by high 
index and low index boars fco m the issouri Testing Station. 
Project No. 400 
Leader: R. K. Leavitt 
A. J. Dyer 
30 
H . B. Hedrick 
Carl Angell 
Objectives: 
A. Testing bu ls and st ers for f ed efficiency and rare of ga in . 
B. Comparison of scores at weaning and end of test. 
C. Slaughter of st ers for carca s evaluation. 
D. Release of in for mation on results. 
Project No. 432 
Leader: ilton E. Bailey 
Objectives: 
Richard Frame 
A. To develop and investigate objecrive methods useful in evaluating some of 
the various quality factors of eat and eat products. 
B. To investigate processing and storage procedures necessa ry to furn ish con-
su ers desirable products in regard to these qualiti~ 
Publications: 
E fects of Pyridine-related o pounds on the Photo-()xidati()n of Nitric 
xide yoglobin . ilton E. ailey, ichard . Fra e. Paper presented at 
[ e Fift s c nd ann ual eeting of the erican Society of ni al Produc-
tio  eeting, ove ber 26, 1960. 
I   
j t .  
r: rl  . r r 
l   
.  
. . t  
r ll  
 
J s
  t i  l rat r  has been engaged in studies in-
 i  r es i  sti ulating the gro th of the 
 iti ri   i te ance of lactation, and of the in-
 l . 
 i  i  i  t  t e first t O phases of the problem, 
l  t  r t  f t e a ary gland and lactation 
 f r  land epithelial ilk secreting cells 
 i  t  r ti it  f lactating ani als, it has been 
 i  i  r research progra  until the role of 
 i  ll  t lis e . 
 l  i  t  i i tiati  f ilk secretion in late preg-
 i rt . ile t e lactogenic hor one has been 
f  i rt , th r r ones are also of great signifi-
 i  i t  t  il  secretion curve. These hor ones are 
rr tl  i  t i . 
 t r l  is  f t  ai te ance of intense il k secretion 
ri  t  r l li i   f l ctati n. hat hor one-enzy e rela-
ti i  r  i l  i  t  rsist  f lacration? igh persistency in dairy 
s is f t  r t st r ti l i rt ce t  the dairy industry-as the total 
i l  f il  is i l  e e e t  it. 
i ally, t e ec a is s i l e  i  il  "let-do n" require furrher srudy. 
I i tense lactatio  is to be conti ed, it is necessary that co plete re oval of 
the secreted ilk ust be at ained_ he hor one involved and the echanis  
of discharge ill be studied. 
ublications: 
ers ordr- allrabe, . . and Turner, . . 1960 Successful Replace-
ent Therapy in Lactating Tyro-parathyroidecto ized Rats. Proc. Soc. Exper. 
BioI. & ed. 104:113-1 6. 
Turner, C. . 1960  as a Quantitative easure of a ary Gland 
Gro th. Presented at the First International Congress of Endocrinology. Copen-
hagen_ Acta End. 3S:Supp 51 :1143_ 
Bers ordt- al rabe, R_ v., oon R_ C and Turner, C. . 1960 Effect of 
Lactogenic Hormone, Growth Hormone and Thyroxine in the Lactating Al-
bino Rat. Proc. Soc. Exper. BioI. & ed. 104:530. 
Damm, H . C. and Turner, C. . 1960 Extracrion and Concentration of 
Mammogenic Fractions from Anterior Pituitary Gland. Proc. Soc. Exper. BioI. 
& Med. 104:472-475. 
Berswordt- Wal rabe, R. v. and Turner, C W . 1960 Successful Dihydro-
tachysterol (A. T. 10) Replacement Therapy in Lactating Thyropararhyroid-
ecromized Rats.). D:tiry Science 43:1838. 
Berswordt-Wallrabe, R. v. and Turner, C. W. 1960 Dihydrotachysterol (At 
10)) and Mammogencsis in Ovary-Thyra-Parathyroidectomized Rats. Proc. Soc. 
Exper. Bioi. & Med. 104:599. 
Berswordt- Wallrabe, R. v. and Turner, C. W. 1960 Mammogenesis in 
Ovary-Thyro-Parathyroidecromized Rats. Proc. Soc. Exp. Bioi. & Med. 103: 
536-537. 
Turner, C. W. 1960 Problems in rhe Administration of Hormones ro Graz-
ing Animals. Presented at rhe 8th International Grassland Congress, Reading, 
England. 
Griflirh, D. R., and Turner, C. W. 1961 Normal Gmwth of Rat Mammary 
Glands During Pregnancy and Early Lactation. Proc. Soc. Exp. Bioi. & Med. 
Damm, H. C., and Turner, C. W. 1961 Long-Term Effect of Estrogen and 
Progesterone on Mammary Gland Growth in 3-Merhylcholanrhrene Treated 
and Non-treated Ovariectomized Rats. Proc. Soc. Exp. Bioi. & Med. 
Griffith, D. R .. and Turner, C. W. 1961 Thyroxine and Mammary Gland 
Growth in Rat. Proc. Soc. Exper. Bini. and Med. 
Anderson, R. R., Brookresnn, A. D., and Turner, C. W. 1961 Experimental 
Grow rf1 of Mammary Gland in Male and Female Mice. Proc. Soc. Exper. Bioi. 
& Med. 
Project No. 35 
Leader: John D. Sikes 
C. P. Mcrilan 
A. C. Ragsdak 
Bower, Kenneth W. 
H. S. Peer 
Marvin E. Oetting 
Bill F. Kelso 
L. R. Rainey 
Bryan Lail 
Roy Rumans 
Objectilles: 
To determine the interrelationship between rhe inheritance of milk pro-
duction, physical cha racteristi cs, reproduction and rel ated physiological func-
tions and to develop and evaluate selection meth<xls and indices t(,r usc in vari-
ous breeding plans aod practices. 
Otber AgerJCies or Organizatiom Cooperati11g i11 tbis Reswrcb Project: 
States of the North Central Region-North Central-2 Dairy Carrie: Breed-
in g. 
Project No. 54 
Le:tder: C. P. Merilan 
K. W. Bower 
A. C. Ragsdale 
). D . Sikes 
M.). Bartek 
W . F. Hoffman 
P. S. Rao 
Roy Rumans 
Objectives: 
To srudy the factors involved in spermatozoa formation maturation, sene-
scence, death, and the process of fertilization and ro utilize rhis basic informa-
tion in rhe development of improved quality rests, storage and handling tech-
niques for bovine semen, including related management practices. 
Other Agencies or Organizations Cooperating in this Research Project: 
Agriculrural Chemistry-Project 81, Animal Reproduction. 
Publications: 
Anderson, M. M., and C. P. Merilan. Dehydration Studies on Bovine 
Spermatozoa. Missouri Agricultural Experiment Station Research Bulletin 736, 
May, 1960. 
Project No. 55 
Leader: C. P. Merilan 
A. C. Ragsdale 
). D . Sikes 
). R. Campbell 
K. W . Bower 
H. S. Peer 
G. L. Hindery, 
M. E. Oetting 
L. R. Rainey 
Roy Long 
Bryan Lail 
Roy Rumans 
Objectives: 
To study factors affecting feed intake, utilization and their relationship to 
performance of dairy cattle. 
Publications: 
Campbell,). R. and C. P. Merilan. Preliminar)' Observations on the Ef-
tect of Frequency of Feeding an Equalized Intake upon Milk Production Char-
acteristics, Body Weight, and Feed Utilization in Lactating Dairy Cows. ). 
Dairy Science 43(6)872, June 1960. 
Campbell,). R., C. P. Merilan. and W. W. Crenshaw. Technique for Ob-
taining Serial Samples of Arterial Blood from the Middk Coccygeal Artery in 
the Bovine.). Dairy Science 43 ( 12): 1852, December 1960. 
Davis, A. V., and C. P. Merilan. Eflecr of C.;mstant Environmental Tem-
peratures and Relative Humidities on Feed Digestion by Lactating Holstein 
Cows.]. Dairy Science 43(6) :871, June 1960. 
Davis, A. V., The Effect of Co nstant Environmental Temperatures and 
Relative Humidities on Feed Digestion by Lactating Holstein Cows. Disserta-
tion Absrs. 21(1 ):7-7. 1960. 
Stewart, G . A. The Eflecrs of Ph ysical Form of Concentr:lte on the Pro-
ductive Characteristics of Lactating Holstein and Guernsey Cows. Dissertation 
Absrs. 21 (6):1314-1315, 1960. 
Project No. 64 
Le:tdcr: H. S. Peer 
A. C. Ragsdale 
C. P. Merilan 
). R. Campbell 
). D. Sikes 
Objectives: 
To study and evaluate breeding programs and management practices wirh 
particular reference to the merits of selection techniques in breedings, locating 
and developing superior individuals, cow titmilies, and strains of Jersey cattle, 
giving consideration to the inter-relationsh ip bt·tween production , type, disease 
resistance, longevity, feed consumption capacity, and related physiological func-
tions. To develop methods for the efficient production and effective use of high 
quality pastures, hay silage and soiling crops which contribute to an efficient 
dairy farm enterprise. Milking practices, cleaning-in-place using a co mbine 
miler, vacuum bulk milk rank and vacuum flush type washer and selected 
sanitizing methods will be studied and evaluated by rhe use of bacteriological 
examinations. 
Publications: 
"Welcome ro Hatch Farm" 
Project No. 80 
4-ader: C. W. Turner 
Gayle Pipes 
A. C. Ragsdale 
B. N. Premachandra 
P. Stahl 
R. Williams 
W. R. Miller 
). Grossie 
K. Himeno 
C. E. Hendrich 
Objectives: 
The major objectives of rhis project are to apply the fundamental dis-
coveries concerning rhe role of the hormones and enzymes involved in mam-
mary gland growth, the initiation and maintenance of intense milk secretion, 
and rhe more complete removal of rhe milk during milking obtained from our 
research srudy with rhe Role of Hormones and Enzymes in Gland Growth and 
Lactation, ro dairy cattle. Two rypes of application will be sought. First, the 
improvement of the productivity of cattle in which one or more endocrine de-
31 
tachysterol (A. T . 10) Replacement Therapy in Lactating Thyroparathyroid-
ectOmized Rats. J. D:liry Science 43:1838. 
Bers ordt-Wallrabe, R. v. and Turner, C. . 1960 Dihydrotachysterol (At 
10» :lnd a ogenesis in Ovary-Thyro-ParathyroidectOmized Rats. Proc. Soc. 
Exper. BioI. & ed. 104:599. 
Berswordt- allrabe, R. v. and Turner, C. . 1960 ammogenesis in 
Ovary-Thyro-Parathyr i tOmized Rats. Proc. Soc. Exp. BioI. & ed. 103: 
536-537. 
Turner, C. . 1960 Problems in rhe d inistration of ormones ro raz-
ing ni als. Presented at rhe 8th Inter rional rassland Congress, Reading, 
Eng land. 
rifiith, . ., and Turner, . . 1961 or al th of at a ary 
lands uring Pregnancy and Early Lacration. Proc. Soc. xp. ioI. & oo. 
a , . c., and urner, . . 1961 ong.Ter  ffect of strogen and 
Progesterone on a ary land r rh in 3· t r rene reated 
and on-treated variecto ized at . mc. oc. xp. i I.  ed. 
riflirh, .  .. and urner, . . 1 6 1 h yrox ine and a ary land 
ro rh in at. mc. c. er. inI. a  ed. 
nderson, . ., r res , . ., a  urner, . . 1961 eri e tal 
roWtr, of a ar  la  i  ale a  e ale ice. roc. c. er. i I. 
& ed. 
Project o. 35 
Leader: John . i es 
. P. erila  
. . ags ale 
o er, e et  . 
. S. eet 
arvin . etti  
ill . els  
L . ainey 
ryan ail 
oy u a s 
bjerlilles: 
o deter ine t e i t rr l ti i  t  t
duction, ph ysical c a racteristi s, n: r ti  i
rions and to develo  a  l t  l ti  r ,x f )  e · 
ous breeding plans an  r ti s. 
lber gerJ ies r r anizatio11S li J  " I
Scates of the rt  tr l i ret'Cl
ing. 
Project o. 54 
Le:lder: . P. erila  
. . o er 
. . ags ale 
J . i s 
. J. rt  
. F. off a  
P. S. ao 
oy u ans 
bjeclives: 
o study the fact rs i lve  i  s r atoz  f r ti  t r ti , s -
scence, death, and t e r ss f f rtili ti   t tili  this asi  i for a-
tion in the develo e t f i r  alit  tests, st ra e a  a li  tec -
niques for bovine se e , i cl i  relate  a a e e t ractices. 
ther gencies r r iz ti s er ti  in t is ese rcb roject: 
gricultural he istry- roject 81, ni al eproduction. 
Publications: 
nderson, . ., and . P. erilan. ehydration Studies on ovine 
Spermatozoa. issouri gricultural Experi ent Statio  esearch ul etin 736, 
ay, 1960. 
Project No. 55 
Leader: C. P. erilan 
A. C. Ragsdale 
J. D . Sikes 
JR. Campbell 
K. . Bower 
H. S. Peet 
G . L. Hindery, 
. E. Oe ting 
L. R. Rainey 
Roy Long 
Bryan Lail 
Roy Ru ans 
bjectives: 
To study factors affecting feed intake, utilization and their relationship to 
perfor ance of dairy ca tle. 
ublications: 
a  J. . and . P. erilan. Preli inar)' bservations on the Ef-
tect of requency of eeding an qualized Intake u n ilk roduction har-
acteristics, ody eight, and eed tilization in actating ai ry o s. J 
air  cience 4 (6)87 , J e 1960. 
, J. ., . . erila . a  . . re s a . echnique for b-
tai i  erial a les f rterial l  fr  t e i le ccygeal rtery in 
t  . J ir  i   ( ) : , ece ber 1960. 
av is, . ,  . . ril . ftect f <; sta r iron ental e -
ratures  l ti  ti    i esti   actati ng olstein 
. J ir  i  ( ) : , e . 
i , .,  ff t  st t ir e tal e peratures and 
l ti  i iti  n  ti n  t ti  ls tein o s. isserta-
ti sts. :7-7.1  
t t, . .  Rect   si l r  f ce tr:lte on the Pro-
 r teristic r ti  l t i   r se  o s. issertation 
.  . 
-
l e . 
J ll 
J  
i  r   a e ent practices ith 
   l ti  t i es i  reedings, locating 
l ,  til ili s,  strai s f Jersey cattle, 
l ti i  et  r ction , type, disease 
r ti  it ,  relate  hysiological func-
  i i t r ti  a  effective use of high 
 ili  r  i  c tri ute to an efficient 
 ti , l i -i - lace using a co bine 
t    fl s  t e asher and selected 
 ll    al t   t e se f bacteriological 
 
l  t   
j t .  
Le : . . r r 
l  i s 
. . s l  
. re ac a ra 
. ta l 
. illia s 
. . iller 
J rossie 
. i eno 
. E. endrich 
bjectives: 
The ajor objectives of this project are to apply the funda ental dis-
coveries concerning the role of the hor ones and enzy es involved in a -
ary gland gro th, the initiation and aintenance of intense ilk secretion, 
and the ore complere re oval of the ilk during ilking obtained fro  our 
research study with the Role of Hor ones and Enzy es in Gland Growth and 
Lactation, to dairy catrle. Two types of application will be sought. First, the 
improvement of the productivity of catrle in which one or more endocrine de-
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ficiencie~ are present by single or multiple replacement therapy. Second, the 
development of techniques by which rates of hormone secretion may be deter· 
mined which will enable dairy cattle breeders to use the information in the 
selection and mating of breeding animals. 
A. The phases of the work currently being carried out are concerned with (1) 
the experimental growth of the cow's udder by means of hormones. Un· 
fortunately. the quantitative measures of mammary growth available in ex· 
perimental animals cannot at present be applied to dairy cattle, and only 
indirect measures can be used. As a result, the most suitable amounts and 
ratios of ovarian hormones to stimulare udder growth observed in experi· 
mental animals serve only in general terms, and "trial and error" methods 
must still be used. In order to remedy th is situation, studies are in progress 
to estimate the rate of secretion· of estrogen and progesterone during preg· 
nancy ro provide more accurate estimates of the most suitable amounts of 
these hormones for use in our studies. 
B. The second phase of the work is concerned with the estimation of the thy· 
roxine secretion rate of cattle and factors influencing secretion rate. 
C. The third phase of the research is concerned with the effect of other hor· 
mones upon the intensity of milk secretion and as methods may be devel· 
oped, determine directly their secretion rates or by replacement therapy esti· 
mate the extent to which a given deficiency in hormone secretion rare may 
limit milk production. In this class of hormones are included growth, 
adrenal hormones, !aerogenic, parathyroid, etc. Finally, the role of the milk 
"let-down" hormone in harvesting milk must be given study since it may 
play an important role in limiting milk yields. 
Publications: 
Turner, C. W. 1960 The Thyroxine Secretion Rate of Experimental and 
Domestic Animals. Presented at the Fourth International Goitre Conference. 
London. 
Pipes, G. W. , Premachandra, B. N., and Turner, C. W. 1960 The Effect 
of Thyroxine on its Own Turnover Time. Fed. Proc. 19:174. 
Premachandra, B. N., Pipes. G. W. and Turner, C. W. 1960 Comparative 
Goitrogenic Activity of Tapazole and Carbimazole in Cattle. Journal Animal 
Science 19:553. 
Premachandra, B. N .. Pipes, G. W. and Turner, C. W. 1960 The Thy-
roxine Secretion Rate of Cattle Utilizing Radioactive Iodine (1131) as a Tracer. 
Missouri Agriculrural Experiment Station Research Bulletin 727. 
Premachandra, B. N., and Turner, C. W. 1960 Reserpine and Thyroid 
Activi ty in the Pigeon. Abstract Fed. Proc. 19:171. 
Premachandra, B. N . and Turner, C. W. 1960 Reserpine and Thyroid 
Activity in Fowls. Proc. Soc. Experiment Bioi. & Med. 104:306-309. 
Pipes, G. W. , Premachandra, B. N., and Turner, C. W. 1960 The Effect 
of Estradiol on the Thyroid Secretion Rate of Dairy Cattle. Abstract Journal 
Dairy Science 43:862. 
Pipes, G. W ., Grossie, J. A. and Turner, C. W. 1960 The Effect of Under-
feeding on the Thyroxine Secretion Rate of Female Mice. Proc. Soc. Experi-
ment Bioi. & Med. 104:491. 
Stahl, P. and Turner, C. W. 1960 Seasonal Variation in Thyroxine Secre-
tion Rates in Two Strains of New Hampshire Chickens. Poultry Science. 
Premachandra, B. N. and Turner, C. W. 1%0 A Technique for Assay of 
Goitrogens in Feed. Journal Animal Science 19:1181. 
Premachandra, B. N. and Turner, C. W. 1960 Thyrotropic Hormone Secre-
tion Rate (TSH) in the Fowl. Poultry Science 39: 1286. Abstract. 
Turner, C. W., Pipes, G. W. and Premachandra, B. N. 1%1 Effect of 
Glucocorticoids on Thyroid Function of Cattle. Journal Dairy Science. 
Williams, R. and Turner, C. W. 1961 Effect of Increased Levels of Ovar-
ian Hormones and Duration of Treatment on the Experimental Induction of 
Growth of the Cow's Udder. Journal Dairy Science. 
Stahl , P. , Pipes, G . W., and Turner, C. W. 1%1 Effect of Varying Levels 
ofTapazole on Thyroidal-1 131 Uptake in New Hampshire Pullets. Poultry 
Science. 
Premachandra, B. N. , Pipes, G. W. and Turner, C. W. 1%1 Comparative 
Abilities of Thyroxine and Triiodothyronine as Inhibitors of Pituitary Thyro-
tropin (TSH ) Secretion in Carrie. American Journal Physiology. 
Premachandra, B. N. and Turner, C. W. 1%1 Metabolism of Thyroxine in 
Hyperthyroidism in Carrie. Journal Dairy Science. 
Pipes, G. W., Grossie, J. A. and Turner, C. W . 1960 Comparative Bio· 
logical Activity of Several Goirrogens in rhe Rat. Journal Animal Science 19: 
1333. Abstract. 
Stahl, P., Pipes, G. W. and Turner, C. W. 1961 Time Required for Low 
Tempernrure ro Influence Thyroxine Secretion Rate in Fowls. Poultry Science. 
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Project No. 125 
Leader: H . D. Johnson 
H. H. Kibler 
A. C. Ragsdale 
R. K. Bergman 
R. G. Lundgren 
H. D. Silsby 
0. Wayman 
Objectives: 
Determine the influence of climate and/or environmental factors on milk 
production, growth and related physiological and biochemical reactions. Cur-
. rently, emphasis is on the following major areas of research: 
A. Investigation of the interrelations of the various climatic factors and the 
resultant effects of quantity and qualiry of milk producrion and growth of 
cattle and laboratory animals. 
B. To provide a firm valid basis for physiological selection indices of cattle to 
various climates, a thorough understanding of the physical and surface char· 
acterisrics; the mechanisms of H,O balance; level of hear production; new 
metabolic pathways; metabolic inhibition and stimulation; rumen function ; 
endocrine functions (Thyroid, pituitary and adrenal ), and ere. , is essential 
C. A characterization of these and orher functions in superior high producing 
and heat-tolerant individuals and breeds is necessary for a fundamental un-
derstanding of the chemistry and physiology of adaptation of carrie to vari-
ous world climates. 
Other Agencies or Organizations Cooperating in this Research Project: 
Cooperative groups are the Agricultural Engineering, Project No. 66, aod 
No. 136. The department also has the cooperation of the Agricultural Engi· 
neering Branch, Agricultural Research Service, and the United States Depart· 
ment of Agriculture. 
Publications: 
J ohnson, H. D. and Ragsdale, A. C. The Effect of Rising Environmental 
Temperatures (35°-95°F.) on Thyroid I'"' Release Rate of H olstein, Brown 
Swiss and Jersey Heifers. Journal Agricultural Science, 54, 421-426, 1960. 
Kamal, T. H . Complexomerric Titration of Calcium and Magnesium in 
the Presence of Phosphate in Milk and Blood Plasma. Agricultural and Food 
Chemistry, 8, 156, 1960. 
Kibler, H . H . Oxygen Consumption in Cattle in Relation to Rate of In-
crease in Environmental Temperature. Nature , 186, 972, 1960. 
Kibler, H. H. LV. Energy Metabolism and Related Thermoregulatory Re-
actions in Brown Swiss, Holstein, and Jersey Calves During Growth at so• 
and 80°F. Temperatures. Missouri Agricultural Experiment Station Research 
Bulletin 743, 1960. 
Johnson, H. D., Kibler, H. H . and Ragsdale, A. C. Temperature-humidity 
Effects on Thyroxine l' 31 Degradation Rates of Cattle. Journal Animal Science, 
19, 1326, 1960. 
Kamal, T. H ., Ragsdale, A. C. and Johnson, H. D. The Influence of Heat 
(so• and 90°.) and Stage of Lactation at 65°F. on Salt Balance of Milk, J our· 
nal Dairy Science, 43, 870, 1960. 
Johnson, H. D., Kibler, H. H ., Ragsdale, A. C. and Shanklin, M. D. Ef· 
feces of Various Combinations of Temperature and Humidities on Milk Pro· 
duction. J. Dairy Science, 43, 871, 1960. 
Gehrke, C. W., Goerlitz, D. F., Richardson, C. W. and Johnson, H. D. 
The Quantitative Determination of Fatty Acids by Gas Chromatogrnphy. Jour-
nal Dairy Science, 43, 839, 1960. 
Kamal, T. H. Volumetric Determination of Calcium and Magnesium in 
Milk and Blood Plasma. Journal Dairy Science, 43, 849, 1960. 
Project No. 133 
Leader: J. E. Edmondson 
R. T . Marshall 
E. L. McCune 
K. P. Sinha 
J. W. Al-Shaildhli 
K. L. Smith 
Objectives: 
To study microbiological problems involved in mastitis or environmental 
sanitation which affect the quality of raw or pasteurized milk and milk pro· 
ducts that ultimately may safeguard the health of all consumers. 
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Publications: 
" Destruction of Penicillin During the Cartage Cheese Making Process". 
Smith, K. L., and]. E. Edmondson. Submitted to Journal of Dairy Science. 
"Penicillin in Milk Used tor Cottage Cheese Making", Smirh, K. L. Ph.D. 
These completed August 1960. 
"Evaluation of a Mastitis Control Program in Southwest Missouri". Mar· 
shall, R. T. Ph.D. Thesis completed August 1960. 
Project No. 134 
Leader: John D. Sikes 
Objectives: 
Official testing is a service provided ro purebred dairy cattle and milk goat 
breeders in Missouri. The major objective is herd and breed improvement. 
Milk and butterfat production and rype classification records are rhe basis for 
such a program. This project is concerned primarily wirh production records 
which may be used in locating superior transmitting sires and dams and plan-
ning breeding programs. Continuous resting is an important factor in im-
proving and establishing values of all animals in rhe herd. 
Other Agmcies or Organizations Cooperath1g in this Research Project: 
The National Purebred Dairy Cattle and Milk Goat Record Associations. 
Project No. 200 
Leader: A. C. Ragsdale 
L. R. Rainey 
C. P. Merilan 
J. E. Edmondson 
J. D. Sikes 
J. R. Campbell 
Objectives: 
To develop superior srrains of dairy cattle by perpetuating rhe Foremost 
Guernsey herd as a Guernsey breeding unit and ro evaluate the relative merits 
of various breeding, herd management, and farm management plans and p~JC· 
tices. 
Publications: 
Campbell, J. R. and C. P. Merilan. Preliminary observations on the Fre· 
quency of Feeding an Equalized Intake upon Milk Production Characteristics, 
Body Weight, and Feed Utilization in Lactating Dairy Cows. Journal Dairy 
Science 43(6)872, June 1960. 
Campbell, J. R., C. P. Merilan and W. W. Crenshaw. Technique for Ob-
taining Serial Samples of Arterial Blood from the Middle Coccygeal Artery in 
the Bovine. Journal Dairy Science 43(12):1852, December 1960. 
Project No. 246 
Leader: C. P. Merilan 
K. W. Bower 
]. R. Campbell 
M. D. Cunningham 
Objectives: 
To identify rumen microorganisms and study their individual and syn· 
ergistic activities under various in vitro (in glass such as a tesr rube or beaker), 
and in vivo (in living animals) conditions. 
Other Agencies or Organizations Cooperating in this Research Project: 
Agricultural Chemistry-Project 152, Rumen Culture. Animal Husbandry 
-Project 168, Ruminant Physiology. School of Veterinary Medicine, North 
Central Region-25 , Ruminant Physiology. 
Publications: 
Blenden, D . C. and C. P. Merilan. Isolation of Clostridia by Crystal Violet 
Inhibition of Bacillus Contaminants. 
Project No. 284 
Leader: J. E. Edmondson 
W. H. E. Reid 
D. S. Shelley 
R. T. Marshall 
E. Viers 
K. L . .Smirh 
Objectives: 
To determine the nature, extent, and causes of deterioration in fluid milk 
and related products. The investigation will cover the product from the time it 
leaves the farm until it reaches the consumer. Marketing studies will be made 
of raw and pasteurized products, with special emphasis on finished product 
sales in self-service display cases, retail delivery, bulk milk dispensers, package 
and bulk coin-operated vending machines. Procurement and processing pro-
cedures as they influence the flavor, sanitary, and keeping qualities of the pro-
duct in market channels will be included in these studies. 
Other Agencies or Organizations Cooperating in this Research Project: 
Agriculture Chemistry and Agriculture Economics serving as an advisory 
and consultant capacity. W1ll likely be called in for more cooperation in con· 
necrion with consumer acceptance in marketing and certain chemical analyses. 
Publications: 
"The Effect of Storage Temperature Upon rhe Shelf Life of Cottage 
Cheese." Weatherly, L. K. and Edmondson, J. E. Manuscript prepared and ro 
be submitted to Milk Dealer. 
ENTOMOLOGY 
Project No. 30 
Leader: P. C. Stone 
L. Haseman 
H . E. Brown 
C. W . Wingo 
L. Jenkins 
W. R. Enns 
G. W. Thomas 
M. L. Fairchild 
K. Harrendorf 
R. E. Munson 
F. E. Wood 
B. D. Barry 
A. ). Keaster 
Objectives: 
To srupply research information on wh ich extension recommendations may 
be based for the control of fruit insects , cotton insects, nematodes, vegetable 
insects, field crop insects, forest insects, shade and ornamental pesrs, and insects 
of medical and veterinary importance ; by making general insect surveys, per· 
sana! visits, telephone c'\)ls; by cooperating in writing bulletins, circulars, as· 
sisring in farm meetings, radio and television programs; and by contributing re-
ports dealing with the identification, abundance, distribution and control of 
the economically important insecrs of rhe stare. 
Publications: 
"Spraying Commercial Apple Orchards," by H. G. Swartwout and W. R. 
Enns. Circular 735. 
Suggested Peach Spray Programs," by W. R. Enns and H. G. Swarrwout. 
Circular 736. 
Suggestions for Spraying Grapes-1961 , by H. G. Swartwout and W. R. 
Enns. 
Spraying Outdoor Roses, by H. G. Swartwout and W. R. Enns. 
Project No. 31 
Leader: W. R. Enns 
L. Haseman 
G. N. Clark 
). D. Davis 
Objectives: 
A. To develop a more efficient program for rhe control of insects and mites at· 
tacking tree fruits in Missouri. 
B. To develop a more efficient program for the control of insects and mires at· 
tacking small fruits in Missouri. 
C. To develop a more efficient program for rhe control of insects and mires at-
tacking vegetables. 
D. To develop a program for the control of insects and mites attacking orna-
mental plants in Missouri. 
E. To study rhe residues of chemicals applied to fruits and vegetables under 
field and laboratory conditions. 
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. . ars all 
. i ts 
. . Smith 
bjectives: 
o deter ine the nature, exrent, and causes of deterioration in fluid ilk 
and relared pr rs. he investigation i l cover rhe pr r fro  the ti e it 
leaves the far  until it reaches the consu er. arketing studies ill be ade 
of ra  and pasteurized pr rs, irh special e phasis on finished product 
sales i  self-servi  is la  cases, retail eli er , l  il  is e sers, ac a e 
a  l  c i - erate  e i  ac i es. r c re e t a  r cessi  r -
ce res as t e  i fl e ce t e fla r, sa itar , a  ee i  alities f t e r -
ct i  r r c a els ill e i cl e  i  r s  sr ies. 
t r i s Or r iz ti s r ti  i  t is s r  r j t: 
ri lt r  istr   ri lt r  i s s r i  as  is r  
 s lt t it . 1l li l   ll  i  f r re r ti  i  -
t  ir r t  i  r ri   rt i  i l lyses. 
li ti s: 
 r  t r  r r   t  lf if  f tt  
.  t l , . .  , . . i r r r   t  
 itt  t  il  l . 
 
t l  r i  ti   
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 r l r ,  i ts 
r  l i r r , r-
o l ll  r  ll ti , ir l r , as-
t ;   tri ri  r -
r , i t i ti   tr l f 
r . 
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 .   . . rtW t. 
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.  
. . l  
J. . i  
j ti : 
.  l   r  ffi i t r r  f r t  tr l f i t   it  r-
t i  tr  fr it  i  i ri. 
.  l   r  ffi i t r r  f r r  tr l f i s ts  it s t-
t i  s ll fr its i  iss ri. 
.  l   r  ffi i t r r  f r th  tr l f i ts  ites t-
tac i  t l s
.  e el  a r ra  f r t e c tr l f insects a  ir s arr i  ma-
e tal la ts i  iss ri. 
.  st  the resi es f c e icals a lie  t  fruirs a  e eta les er 
field and laboratory conditions. 
 
Publications: 
"Spraying Commercial Apple Orchards". By H. G. Swartwout and W. R. 
Enns. Circular 7 3 5. 
Suggested Peach Spray Programs. By W. R. Enns and H. G. Swartwout. 
Circular 736. 
Suggestions for Spraying Grapes-1961. By H. G. Swartwout and W. R. 
Enns. 
Spraying Outdoor Roses. By H. G. Swartwout and W. R. Enns. 
Project No. 36 
Leader: W. R. Enns 
P. C. Stone 
H. E. Brown 
C. W. R. Wingo 
L. Haseman 
R. A. Hart 
G. W. Johnson 
J.D. Davis 
Objectives: 
A. To expand, determine, and maintain the entomological research collections, 
and make them available for taxonomic research and reference. 
B. To devise, explore, and develop new techniques and methods of taxonomic 
research while proceeding along currently accepted methods of studying 
taxonomy, phylogeny, and distribution of arthropods. 
Other Agencies or Organizations Cooperating in this Research Project: 
Project 345, Fence Post Longevity , School of Forestry. 
Publications: 
Combined Eftecrs of Butter Flow and Electrophoretic Migration on Insect 
Serum Prorein Patterns. Richard A. Hart and Wilbur R. Enns. Journal Kansas 
Entomology Society, 33(1) :14-22, January, 1960. 
Larval Phantom Midges in Missouri (Diprera: Chaoboridae). Wilbur R. 
Enns. Journal Kansas Entomology Sociery 33 (3): 125-128, July, 1960. 
Project No. 46 
Leader: C. W . Wingo 
Objectives: 
0 . L. Benson 
To evaluare and develop improved merhods of use for new chemical com-
pounds and mixrures of compounds for rhe control of livestock parasires and 
to derermine rhe value of such control in terms of concrete benefits. Emphasis 
will be on these insects: housefly, face fly , and internal parasites of cattle and 
sheep, specifica lly cattle grubs and sheep head bot. 
Project No. 74 
Leader: P. C. Stone 
L. Haseman 
Dean Barry 
Objectives: 
To determine the effects of different diets and ecological conditions on the 
rate of growth, longevity and reproductive potential of the house cricket and 
other insects. 
Publications: 
Luckey, T. D. and P. C. Scone, Hormology in Nutrition. Science, Decem-
ber 23 , 1960, Volume 132, Number 3443, pages 1891-1893. 
Project No. 102 
Leader: H. E. Brown 
L. Haseman 
L. Jenkins 
P. C. Stone 
J.D. Munson 
W. E. Williams 
Objectives: 
A. To investigate the problems associated with insecticidal control of the Hes-
sian fly. 
B. To study the biology of the Hessian fly. 
C. To investigate occasional insect pests of small grains. 
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Other Agencies or Organizations Cooperating in this Research Project: 
Field Crops Department, Project 202, Wheat Culture. 
Publications: 
"Method of Phorare Application and irs Effect on Hessian Fly Control, 
Germination, and Forage and Grain Yields of Wheat," by Kerr, Erick D., 
John M. Poehlman and Harry E. Brown. (Manuscript to be published in the 
Agronomy Journal.) 
Project No. 214 
Leader: Keith Harrendorf 
Objectives: 
A. To study rhe life histories, habits, and seasonal abundance of insec t pests of 
cotton in order to determine rhe criteria fo r timing of control mt,lsures. 
B. To determine rhe effect of parasites , predators, climatic conditions, and in-
seer-control measures on the seasonal abundance of corron pests. 
C. To evaluate insecticides and miticides for control of cotton insect pests. 
D. To study the resistance of certain cotton insect pests to insecticides with 
regard ro the status of resistance, the methods of prevention or reversal of 
resistance. 
Publications: 
Harrendorf, Keith and G. W. Thomas. 1961. Cotton Insect Control. Mis-
souri Agricultural Extension Circular. 
Harrendorf, Keith . 1961. Spider Mite Control. In Missouri Agricu ltural 
Experiment Station Bulletin. 
Harrendorf, Keith. 1961. Bollworm Control. In Missouri Agricultural Ex-
periment Station Bulletin. 
Harrendorf, Keith. 1961. Thrips Control on La;e Planted Cotton. In Mis· 
souri Agricultural Experiment Station Bulletin. 
Harrendorf, Keith. 1961. Boll Weevil Hibernation. In Missouri Agricul· 
rural Experiment Station Bulletin. 
Project No. 269 
Leader: Mahlon L. Fairchild 
P. C. Stone 
H. E. Brown 
L. Haseman 
B. Dean Barry 
Armon J. Keaster 
D. Munson 
D. E. Short 
Objectives: 
A. To study the importance of soil insects and arthropods on corn and sorghum 
in Missouri with special emphasis on the distribution, life cycle, and de-
structiveness of wireworms, rootworms, curworms, flea beetles, mires, Col-
lembola, and other small arthropods. 
B. To search for and identify corn and sorghum lines resistant to insects and 
to assist plant breeders in incorporating this resistance into commercial 
lines. 
C. To study the nature of the mechanism of resistance exhibited by certain 
corn lines ro the corn earworm. 
D. To evaluate insecticidal control of the European corn borer and other corn 
and sorghum insects with reference to riming, dosage, toxicant and other 
facrors pertinent to the biology of the organism to be controlled. 
E. To determine the effects of parasites and predators of the European corn 
borer and other corn and sorghum insects. 
F. To determine the actual reduction in yield of corn and sorghum in Missouri 
caused by the European corn borer and other insects. 
G. To srudy the abundance, biology, and control of stored grain pests in Mis-
souri. 
Other Agencies or Organizations Cooperating in this Research Project: 
Department of Field Crops, United Stares Department of Agriculture, 
Agricultural Extension Branch, Projecr 85, Breeding Hybrid Corn for Missouri; 
Project 19, Seed Improvement. 
Publications: 
Peters, D. C. , A. K. Burditt, Jr., and M. L. Fairchild. "Biology and Control 
of the European Corn Borer in Missouri." 
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Profert No. 270 
Lt'.1der: Mahlon L. Fairchild 
Armon J. Keaster 
B. Dean Barry 
Donald E. Short 
Objectit•es: 
A. To measure seasonal changes in abundance of the European corn borer 
under cropping procedures practi ced in the different areas of Missouri. 
B. To accumulate and evalu:ue information on other biotic and physical factors 
rh:u influence corn borer abundance. 
Otber Agencies or Orga11izatious Cooperating in tbis Researcb Project: 
Regional Project North Cenrral-20, Factors Influencing Eu ropean Corn 
Borer Populations, in cooperation with Entomology Departments from Iowa 
Stare University, Kansas Stare University , University of Minnesota, University 
of Nebraska, Ohio Srate University, and Agricultural Research Branch, United 
States Department of Agriculture, 
Puhliratiom: 
Peters, D. C., A. K. Burditt, Jr., and M. L. Fairchild. "Biology and Con-
trol of rhc European Corn Bort·r in Missouri." 
Projed No. 283 
Leader: C. W. Wingo 
H. E. Brown 
M. A. Pickard 
0. L. Benson 
Objerti t•e.<: 
A. D etermine the rate of insecti cidal acc umulation in soils under cond itions of 
normal usage. 
B. Dcrermint· pl:int and animal toleran ce for varying degrees of soil contami-
nation. 
C. Determine the rare of insecticidal decompos ition in a four-year rotation in 
soils t(>IIowing initial appli cations at normal and excessive rates. 
Other Agencies or Organizt~firms Coopemting in tbis Researrb Project: 
Missouri Experiment Station Anal yr ic:tl Laboratory, Pro jeer 132, Analytical 
Services. 
Profert No. 309 
k.1der: Mahlon L. Fairchild 
Objectives: 
B. Dean Barry 
A. To study the biology and ecology o f the spotted alf!dfa aphid under Mis-
souri conditions. 
B. To determine the nature and extent of damage to alfalf.~ by the spotted al-
fa lfa aphid under Missouri conditions. 
C. To develop control measures for the aphid, including more effective insecti-
cides, value of flaming and cultural methods, and the use of biological 
agcnrs. 
Other Agencies or Organizations Cooperating in this Researcb Project: 
Entomology Departments of the North Central States cooperating in Re-
gional Project North Ccntral-38 , United States Department of Agriculture, 
Agricultural Research Branch. 
Project No. 312 
Leader: Lee Jenkins 
Objectives: 
The purpose of this study is to learn the distribution; life histories and 
habits of nematodes found within Missouri; to evaluate their importance; de-
termine the hosts involved, and to work our effective controls for pest species. 
A. Determine the kinds and prevalence of nematodes of economic importance 
in Missouri. 
B. Investigate rhe importance of the presence of different kinds of nematodes 
in relation to crop production. 
C. Test promising chemical and physical methods for the control of injurious 
nematodes. 
D . Study the relationship between various types of organic materials in the soil 
and nematode injury ro crops and the influence of soil types and previous 
cropping history on nematode abundance. 
E. Cooperate with plant breeders and others in obtaining selected crop varieties 
that show tolerance or resistance to nematode injury and in determining 
the susceptibi lity of other host plants to nematodes. 
F. Demonstrate experimentally the hitherto generally unrecognized losses due 
to nematode attacks. 
Publications: 
Results on Cotton , Soybeans and Vegetables arc included in the Annual 
Report of the Southeast Missouri Experimental Fields at Diehlstadr for l96o. 
Project No. 32! 
Leader: W . R. Enns 
P. C. Stone 
Richard Lee Johnsey 
Objectives: 
T o study rhe b iology, taxono my , ecology. and control of carpenrerworms 
and associated borers and eva luate their importance as enemies of hardwoods 
in Missouri. 
Project No. 369 
Leander: C. C. Blickensta tr 
J. L. Huggans 
A. ). Keaster 
J. E. Campbell 
Objectives: 
A. To apply new insecticides on forage and legume crops for the control of 
insects with emphasis o n grasshopper co ntrol on forage and row crops and 
important pests of soybeans. 
B. To determine the residual life o f new insecticides in various formulations as 
used for grasshopper control. 
C. T o study the biology :md ecology, and evaluate the damage caused by im-
portant pests of legume and grass crops. Emphasis will be placed on stink 
bugs, lygus bugs, bt·.ln leaf beetles, and soil insects affecting soybeans to de-
termine the population level s which justify insecticidal control. 
D. To evaluate soybean breeding m:lttrial for plant resistance to important in-
seer pests. 
Project No. 435 
Leader: C. C. Blickenstaff 
J. L. H uggans 
Objecti11es: 
A. To study the biology and eco logy of g rasshopper parasites, predators and 
diseases. 
B. To determine the effects of parasites, predators and diseases on grasshoppers. 
C. To chart seasonal and year ro year grasshopper population fluctuations and · 
determine the environmental factors responsible for them. 
Pt~blications: 
"An Attempt to Cross-Mate the Grasshoppers Melanoplus bilituratus and 
Melanoplus confusus," by C. C. Blickenstaff. 
" Infestation of Overwintering Nymphs of Chortophaga viridifastiatus by 
Mermirhids," by C. C. Blickenstaff and Mohd. Sharifullab. 
"A Study on the Ecology and Biology of the Grasshopper Mite, Eutrom-
bidium locustarum Walsh in Missouri (Trombidiidae)," by James L. H uggans. 
Master's thesis, University of Misso uri , December 1960, on file in University 
Library. 
FIELD CROPS 
Project No. 19 
Leader: Lloyd E. Cavanah 
Emmett Pinnell 
Viola Stanway 
Wynard E. Aslin 
Fredrick E. Forsyth 
Carl Hayward 
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Projert No. 270 
Lt'.!der: ahlon L. Fairchild 
Armon J. Keaster 
B. Dean Barry 
Donald E. Short 
Dbjectit'es: 
A. To easure seasonal changes in abundance of the European corn borer 
under cropping procedures practiced in the different areas of issouri. 
B. To accu ulate and evaluate infor ation on other biotic and physical faerors 
thaI influence corn borer abundance. 
Dlber gencies or Drga1Jiz li lls l1g ill tbis esearcb roject: 
egional Project orth enrral-20, Facrors Influencing uropean orn 
orer Populations, in cooperation ith nto ology epart ents fro  Io a 
State niversity. ansas State niversity , niversity f innesota. niversity 
o f ebraska, i  tote ni ersit , and ricultural esearch ra ch, nited 
SGltes epart ent f griculture, 
llhliratiolJS: 
Peters, . , . . r itt , r. , t! . . ir il . " i l   -
trol f [he r  r  rt'r i  i i .  
rojed o.  
Leader: . . i  
. . ro  
. . ickar  
O. L. ens  
o j ti t' ." 
. eter ine the rate f i s ti i l l
nor al usage. 
. eter int· ,,!:int a  a i l t l r   
narion. 
C. eter ine the rate f i s ti i l 
soils t(>I1o i g i iti l li ti  t  c: c
olber ge cies r rganizlltirm  ll
issouri xperi e t t:lti  l ti al j
Services. 
rojert o.  
k.!der: ahlon . airc il  
bjectives: 
.   
. o study t e bi l   l   t  r i , " t
souri co itio s. 
. o deter ine t e ar r   t t  (() r
falfa aphid un er iss ri iti . 
 o devdop contr l e s r s f r t  i ,   er  ti
cides, value f fla i  t! lt l t ot! ,     i l i l 
agents. 
ther gmcies r r i ti  peratil1  i  t i   j t  
nto ology e art ts f t  rt  r l t t  r ti  i  -
gional Project rr  e tr l - , it  t t s rr t f ri lt r , 
gricultural esearc  ra . 
roject .  
Leader: ee Jen i s 
bjectives: 
he purpose of this study is to learn the distribution; life histories and 
habits of ne alodes found ithin issouri; to evaluate their i porrance; de-
ter ine Ihe hosts involved, and to ork out ef eClive controls for pesl species. 
. eter ine the kinds and prevalence of ne atodes of econo ic i por ance 
in issouri. 
B. Invesrigate Ihe i portance of the presence of different kinds of ne atodes 
in relalion to crop production. 
C. Tesl pro ising che ical and physical ethods for Ihe control of injurious 
ne atodes. 
D. Study Ihe relarionship between various types of organic materials in Ihe soil 
and nematode injury ro crops and the influence of soil types and previous 
ctopping history on nematode abundance. 
E. Cooperate wilh plant breeders and others in obtaining sdected crop varieties 
that show lOlerance or resistance to nematode injury and in determining 
the susceptibi lity of other host plants to nematodes. 
F. Demonstrale experi enta ly the hitherto generally unrecognized losses due 
to ne alOde aClacks. 
Publications: 
Results on COClon, Soybeans and egetables are included in the Annual 
Report of the Southeast issouri Experi enral Fields ar iehlstadl for 1960. 
roject o. 3 1 
Leader: . . Enns 
P. Stone 
ichard ee Johnsey 
jectives: 
o st y t he b i logy, taxono y, ecology, and c tr l f carpenrer or s 
a  ass ciate  rers a  eval ate t eir i rta ce as e e ies of hard oods 
i  iss i. 
j t .  
t" : . li t fr 
.   
. J t  
 . ll 
j ti ves: 
  r   l e cr s for the control of 
Cl it  r tr l  f ra e and ro  crops and 
. 
 li    i ti i s i  arious for ulations as 
t  l. 
   l ,  l le t e a age caused by i -
   r . asis ill be placed on stink 
I e !  rl ,  il i se"s affecting soybeans 10 de-
 l  i  j lif  i s ctici al control. 
i  :lteri:" f r l r resistance to i portant in-
 m  
o ti"es: 
 l  f r ss er arasiles, predators and 
ffeCl   m it , r t rs  iseases on grasshoppers. 
. 10  l ti  fl ct ali ns a · 
  ml t r  r si le f r t e . 
lI icaliol1  
 tt t 10 r ss- at  t  r rs el l s ili/ura/us and 
l l  j ,   . . li st ff. 
Infestati  f r i t ri   f rt  viri ijastia/us by 
r il i s,"  . . li st ff  . rif lla . 
 r   t  l   i l  f t  rass opper ite, u/ro -
i i  l c s/ r  ls  i  iss ri ( ro bi ii )," y Ja es L. uggans. 
aster's t esis, i ersit  f iss ri, ece er ,  file in niversilY 
ibrary. 
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roject o. 19 
Leader: Lloyd E. Cavanah 
E ett Pinnel  
Viola Stanway 
ynard E. Aslin 
Fredrick E. Forsyth 
Carl Hayward 
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Objectives: 
Improvement of Missouri farm seeds is rhe broad objecrive which includes 
rhe crearion or developmenr of berrer farm planes rhrough research 1n planr 
breeding and inrroducrion of new varieries and new srrains, increasing and 
mainraining seed of such planes rhrough a Foundarion Seed Srock program, and 
esrablishing such planrs as crops and pasrures on Missouri farms. 
Other Agencies or Organizati~ns Cooperating in this Research Project: 
The Missouri Seed lmprovemenr Associarion. 
Publications: 
Cerrified Seed Producrion and Disrr iburion. 
Project No. 48 
Leader: M. G. Nuffer 
E. H. Coe 
G. G. Doyle 
G. Y. Kikudome 
T. Maruyama 
G. M. Reddy 
E. S. Brerz 
G. Ficsor 
H. S. Hsu 
Objectives: 
The major objecrives of rhis projecr include invesrigarion of rhe following 
imporranr problems: 
A. The mechanism involved in rhe process of gene murarion. 
B. The srrucrure of rhe gene rhrough a crossover analysis of selecred loci. 
C. The relarionship berween hererochromarin and such cyrogeneric phenomena 
as neo-cenrric acriviry, preferenrial segregarion, muraror sysrems, and alrera-
rion of crossover frequency. 
D . The ways by which genes conrrol biochemical processes. 
Other Agencies or Organizations Cooperating in this Research Project: 
U nired Scares Deparrmenr of Agricul rure, Agriculrural Research Service, 
Field Crops-A2-l. Developmenr of improved merhods of breeding corn. Na-
rional Science Foundarion under granrs enrirled "Gene Acrion in Maize", 
"Analysis of Murarional Behavior ar Selecred Loci in Maize". 
Publications: 
Coe, E. H., 1960 The parrern of originarion of conversion-rype inherirance 
ar rhe B locus in maize. Generics 45: 981-982. (Absrracr). 
Nuffer, M.G. 1961 Murarion srudies ar rheA, locus in maize I. A mura-
ble allele conrrolled by Dt. 
Project No. 49 
Leader: Leonard F. Williams 
A. L. Marson 
Carl Hayward 
0 . H. Calverr 
Objectives: 
A. To secure informacion on rhe performance of new srrains of soybeans in 
comparison with standard varieries in various pans of rhe srate for release 
ro growers. 
B. To develop soybean varieries with improved agronomic and chemical char-
acteristics and wirh improved resisrance ro disease. 
C. To secure informacion on the effect of cerrain production practices (date of 
planring, rate of planting, fertilization, irrigation) on the relative perform-
ance of new and standard varieties. 
D. To secure basic information on certain questions of importance in the breed-
ing and production of soybeans. 
Other Agencies or Organizations Cooperating in this Research Project: 
United Stares Deparrment of Agriculture, Agricultural Research Service, 
Unired Scares Regional Soybean Laborarory. Work Project-Soybean producrion , 
breeding, disease, and qualiry investigarions. 
Project No. 85 
Leader: Marcus S. Zuber 
P. ]. Loesch 
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0. V. Singleron 
]. P. Thomas 
A. C. McBride 
0. H . Calvert 
M. L. Fairchild 
V. L. Fergason 
Carl Hayward 
W. A. Crane 
). A. Hooks 
Objectives: 
A. D evelop improved merhods of breeding corn. 
B. Srudy rhe effecr of wear her, cui rural practices, and nutrition n n the growth, 
devclopmenr, and qualiry of corn. 
C. Srudy and develop corn disease conrro l methods. 
D. Develop and increase seed of superior corn hybrids adapted to Missouri. 
E. Study and develop corn insecr control merhods. 
F. Develop and increase seed of corn strains with special characteristics such as 
a high amylose starch conrent. 
Other Agencies or Organizations Cooperating in this Uesearrh Project: 
Department of Entomology, University <1f Missouri . Northern Utilization 
Research and D evelopment Divis ion Peoria, Illinois. 
Publications: 
A Report on the Lack of Corrdation Bctwt·en rhc Amylose Content of 
Pollen and Endosperm in Maize. M. S. Zuber, W. L. Dearhcrage, M. M. M:~c­
Masrers and V. L. Fergason. Journal of Agron omy 52:411-412. 1960. 
Chemical Compositio n of Kernel Fractions of Corn Samples Varying in 
Amylose Conrenr. M. S. Zuber, W. L. Deatherage, C. 0. Grogan and M. M. 
MacMasrers. Journal of Agronomy 52:572-575 . 1960. 
Some Observed Secondary Effecrs of High-Amylose Genes in Maize. M. S. 
Zuber, C. 0. Grogan, V. L. Fergason, W. L. Dcarhcrage and M. M. Mac-
Masters. Cereal Chemisrry 37:212-217. 1960. 
Jnreracrion of Derasscling, Sterility, and Spacing on Yields of Maize Hy-
brids. P. M. Chinwuba, C. 0. Grogan, and M. S. Zuber. Submitted to Journal 
of Agronomy. 1960. 
A new Technique Employed for Measuring Stalk Srrength in Corn. M. S. 
Zuber and C. 0. Grogan. Submirred ro Journ:tl of Agronomy. 1960. 
Differences in Amylose Content in Maize Due to Gene Dosage Effects 
Associated with Endosperm Tissue. P. ]. Loesch and M. S. Zuber, Journal of 
Agronomy. 1960. Absrract. 
The Effect of Various Mechanical Mixtures of Waxy and Normal Kernels 
on High-Amylose Corn. J P. Thomas and M. S. Zuber. Journal of Agronomy. 
1960. Absrracr. 
The influence of Environmenr on the Am ylose and Endosperm Protein 
Contenr of Maize. V . L. Fergason and M. S. Zuber. Journal o f Agronomy, 
1960. Abstract. 
Rare-of-Planring Studies with Prolific and Single Ear Corn Hybrids. M. S. 
Zuber, C. C. Grogan, and 0. V. Singleron. Missouri Agricultural Experimenr 
Srarion Research Bullerin 737. 1960. 
1960 Missouri Hybrid Corn Yield Trials. 0 . V. Singleton and M.S. Zuber. 
Missouri Agriculrural Experiment Starion Bulletin 763. 1960. 
Preliminary Report for the 1960 Missouri Corn Performance Trials. 0. V. 
Singleton and M. S. Zuber, Field Crops Miscellaneous Report No. 15, Decem-
ber 1960 
Report of rhe 1960 Missouri Cooperative Corn Investigations. M. S. Zuber, 
A. C. McBride, 0 . V. Singleton, and P. ]. Loesch, Field Crops Miscellaneous 
Report No. 17. February 1961. 
Project No. 90 
Leader: ]. M. Poehlman 
Charles Hayward 
Carl Hayward 
George Eldon Brown 
Arnold Marson 
Russel Cunningham 
Objectives: 
A. The objective of this project is ro breed berter varieties of winter barley 
adapted to Missouri conditions of soil and climate. 
B. To srudy the genetics and analyze the inherirance of agronomic characters 
associared wirh producrivity, quality , winter hardiness, disease and insect 
resistance. 
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C. To investigate new breeding systems which may contribute ro rhe efficiency 
of the breeding procedures. 
Other Agmcies or Organizfltions Cooperathrg in this Research Project: 
Crops Research Division, Agricultural Research Service, United Srares De-
partment of Agriculrure. 
Publications: 
Mahavir Singh Rana Ill, M. S. Thesis, Inheri tance of Head Density and 
its Relation ro H eight in Barley. 
Project No. 127 
Leader: Oscar H. Calvert 
Thumas D. Wyllie 
Marvin D. Whitehead 
Objectir•es: 
A. To determine the diseases of economic importance ro field crops of Mis-
souri and ro describe those found rn be new. 
B. To make crop yield loss t·stimates due to diseases of fidel crops in Missouri. 
C. To determ ine the resistance rating of present breeding lines, hybrids and 
varieties to the common diseases of the crops concerned, to search for high 
types of resistance :md to cooptrate with the plant breeders in rhe develop· 
menr of new. more rt·sisrant varieties. 
D. To determine the optimum and limiting environmental factors for disease 
development and to search t(>r cultural methods of control of the diseases. 
E. To rest the estab lished and newly developed chemical and antibiotics tor 
possible effective economical control of seedling and mature plant diseases, 
F. To study available methods of inoculation for inciting epiphytotics and de-
velop new techniques for the study of diseases of field crops. 
Publicatio11s: 
Wyllie, Thomas D ., 1961. Eflccrs of Metabolic By-Products of Rhyzoctoni<1 
. w!ttni on the Roots of Soybean Seedlings. 
Calvert, Oscar H., Leonard F. Williams, and Marvin D . Whitehead. 1960. 
Frozen Lima-Bean Agar for Culture and Storage of Phytophtht;ra sojae. Phyto· 
pathology 50:136·137. 
Prti}ect No. 156 
Leader: 0. Hale Fletchall 
Elroy]. Peters 
Frank S. Davis 
Ronald E. Talbert 
Carl H:~yward 
L. D. Schnake 
Raymond D . Hicks 
Objectives: 
A. To find and rest new methods of weed control for efficient crop production. 
This will include the testing of new and standard herbicides and cultural 
methods for the control of weeds in corn, sorghum, soybeans, pastures, 
meadows, small grains, other field crops, and non-crop land. 
B. Attempt to more thoroughly understand the action of herbicides within 
plants and in rhe soil, also herbicidal and environmental eflecrs on bud and 
seed dormancy. 
C. Discover new chemicals that tend to alter or regulate the growth of plants. 
D. To make ecological studies in order to determine the competition and other 
effecrs from weeds in pastures, meadows, corn, sorghums, small grains and 
soybeans. 
E. To determine the life histories of weeds. 
Publications: 
A. Control of Weeds in Legume Seedings with 4-(2,4-DB), Dalapon, and Tea. 
E.]. Peters and Frank S. Davis. Weeds 8:349-367. 1960. 
B. Effects of 2,4-dichlorophenoxyacetic acid and 2,3,6-trichlorobenzoic Acid on 
rhe Underground and Reproductive Bulbs of Wild Garlic. F. S. Davis and 
E.]. Peters. Proc. W.S.A., 1960. 
C. Aerial Spraying to Release Short Leaf Pine from an Oak Hickory Oversrory 
(Abstract) . E. J. Peters, F. S. Davis, H. D . Kerr, 0 . Hale Fletchall, and K. 
A. Brinkman. Proc. NCWCC, 1960. 
D . Pre-emergence Weed Control in Soybeans. E. ]. Peters and F. S. Davis. 
Research Report N.C.W.C.C., 1960. 
E. Weed Control in Soybeans as Influenced by Row Spacing, Chemicals and 
Cultivations. (Abstracr). Proc. N .C.W.C.C., 1960. 
F. Modification of Basal Treatments to Determine the Effects of Herbicide 
Placemenr on Brush Control. Proc. N.C.W.C.C., 1960. 
G. Report of Research in Progress which is Supported by North Central 10 
Funds. Bud Dormancy (Subproject 4). FrankS. Davis; Missouri Repre· 
senrarive: 0. Hale Fletchall. 
H. Some Causative Agents Related ro the D ormancy of rhe Hard-Shell Bulb 
of Wild Garlic. Frank S. Davis, Elroy ]. Peters, and 0. Hale Fletchall. Proc. 
N.C.W.C.C., 1960 
I. Multiflora Rose Control with Chemicals. 0 . Hale Fletchall, and Ronald E. 
Talbert. Paper presenred at 1960 meeting of the Weed Society of America, 
February 22·25, 1960 (Abstract published). 
J. Relative Toxicity of Various Herbicides ro Grain Sorghum Grown in Seed 
and Soil Cultures. Ronald E. Talbert and 0. Hale Fletchall. Paper presented 
at 1960 Meeting of the Weed Society of America , February 22-25, 1960. 
(Abstract published.) 
K. Effects of Herbicide Treatment, Row Spacing, and Cultivation on Weed 
Control and Yield of Grain Sorghum. Ronald E. Talbert and 0. Hale 
Fletchall. North Central Weed Control Conference, Milwaukee, Wisconsin, 
December 12-14, 1960. 
Project No. 160 
Leader: W. P. Sappenfield 
L. E. Treece 
C. J. Roberts 
A. J. Roth 
N. Brown 
0. H. Calvert 
T. D . Wyllie 
Objectives: 
A. To breed better cottons for Southeast Missouri. 
B. To evaluate the performance of cotton varieties and new strains in South· 
easr Missouri . 
C. To pursue studies significant to cotton breeding and variety performance as 
related to genetics, agronomy, physiology, pathology, entomology and fiber 
technology. 
Other Agencies or Organizations C ooperathzg in this Research Project: 
Corron & Cordage Fibers Research Branch, Crops Research Division, Agri· 
cultural Research Service, United States Department of Agriculture. Depart· 
ment of Soils, University of Missouri Agricultural Experiment Station. 
Publications: 
Sappenfield, W . P., Cotton Variety Improvement for Southeast Missouri. 
Sappenfield, W. P. , Fusarium Wilt-Root Knot and Verricillium Wilt Re· 
sisrance: Possible Relationships and Influence on Cotton Breeding Methodolo-
gy in Missouri. 
Project No. 202 
Leader: J. M. Poehlman 
Charles Hayward 
George Eldon Brown 
Carl Hayward 
Arl)old Matson 
Russel Cunningham 
Objectives: 
The objecrive of this project is to breed new improved varieties of winter 
wheat for Missouri, to study the function, genetics, and inheritance of agrono· 
mic characters associated with productivity, qualiry, winter hardiness, disease 
and insect resistance, and to investigate new breeding systems which may lead 
to greater progress and efficiency in the attainment of the breeding objectives. 
Other Agendes or Organizations Cooperating in this Research Project: 
Crops Research Division, Agricultural Research Service, United States De-
parrment of Agriculture. 
Publications: 
Eric D. Kerr, M. S. Thesis, The Effect of Phorate on the Forage and Grain 
Yield of Wheat. 
Project No. 203 
Leader: ]. M. Poehlman 
Charles Hayward 
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George Eldon Brown 
Carl Hayward 
Arnold Matson 
Russel Cunningham 
Objectives: 
The direct purpose of chis project is ro breed improved varieties of oars for 
Missouri with superior yield and utility ro those now available. 
Inasmuch as in Missouri the southern edge of the spring oar area overlaps 
the northern edge of the winter oat area, attention must be given co both 
spring and winter types. Separate and distinct breeding materials will be re-
quired and different objectives will be needed for these rwo types of oars. 
For the development of an adapted ;~nd producrive spring oa r, attention 
must be given ro early maturity, short, stiff srraw, high yield, good seed quali-
ty, and rc:s ismnce to smuts, crown rusr , ;;mJ ste m rusr. 
For the development of an improved winter oat, primary attention must 
be given ro winter hardiness, bur also important are such characteristics as high 
gra in yield, short stiff srraw, good seed qualit y. fo rage yield and quality , and 
resistance to smuts and crown ruse. 
In the pursuit of this breeding project attention will be given to the funda-
mental nature, functions, gentries and inhc:rir:~nce of agronomic characteristics, 
<] Ualiry features, disease resistance, and winter hardiness important in and con-
tributing to the breeding of improved varieties. Studies will also be made of 
new breeding procedures, schemes, and rechnigues for increasing the efficiency 
in breeding oars . 
Other Agencies or Orga11izatio11s Cooperating in tbis Research Project: 
Oar Section, Crops Research Division, Agricu ltural Research Service, 
Unired States Department of Agriculture. 
Pr<blications: 
Dale T . Sechler, Ph.D. Thesis, Root Development and Lodging Resistance 
in Oars. 
Project No. 213 
Leader: E. Marion Brown 
Carl Hayward 
Raymond Hicks 
Objectives: 
To determine which legumes ro use wi th adapted grasses for profitable 
pasture production under different conditions of weather, soil, and usc. 
Otber Agencies or Organizatiom Cooperating in this Research Project: 
Forage and Range Research Branch, Crops Research Division, Agricultural 
Research Service, United States Department of Agriculture, Project CR c5-4: 
Cultural and Management Practices of Rotation, Renovated, and Permanent 
Pastures and Grass Meadows. 
Publicatiom: 
Missouri Agricultural Experiment Station Bulletin 750, Managing Missouri 
Pastures, by E. Marion Brown. 
Missouri Agricultural Experiment Station Bulletin, Improving Missouri 
Pastures, by E. Marion Brown. 
Project No. 220 
Leader: E. Marion Brown 
Carl Hayward 
Raymond Hicks 
Objectir,es: 
To compare new species and varieties of forage grasses made available by 
plant introduction and by plane breeding with species and varieties now in use 
ro determine their value for pasture, for hay , and for grass silage in different 
climatic regions and on different soils in Missouri. 
Other Agencies or Orga11izations Cooperathzg in this Research Project: 
Forage and Range Research Branch, Crops Research Division, Agricultural 
Research Service, United Stares Department of Agriculture; CR c5-l: Evalua-
tion of Grasses and Legumes Alone and in Combination for Hay, Silage, and 
Pasture. 
Project No. 221 
Leader: ]. D. Baldridge 
38 
Objectit,es: 
A. T o develop varieties of birdsfoor trefoi l superior to present vaner1es in re-
sistance to root ror, in seed production, and in other desirable agronomic 
qualities. 
B. To com plete the evaluation of new strains of annual lespedeza developed 
recen tl y under this project. 
Other Agencies or Organizations Coopemting ir1 this Researcb Project: 
United Stares Department of Agriculrure, Agricultural Research Service, 
Forage and Range Branch; Forage and Range Branch, Work Project CRc3: 
Lespedeza, Lupines, Trefoil, and Southern Legumes, Breeding, Disease, and 
Quality Investigations. 
Project No. 241 
Leader: E. L. Pinnell 
Raymond Hicks 
Carl Hayward 
Objectives: 
A. To conduct variety and strain res ts on a state and regiona l level to provide 
a basis for varietal recommendations and to identify promising material for 
a breeding program. 
B. To evaluate varieties and strains for differential tolerance to wet, poorly 
drained soils. 
C. To study the effect of certain manage ment practices on the survival and 
product ivi ty of different varieties. 
Publicatiom: 
Pinnell , E. L. , Raymond H icks. and ]. D . Baldridge. Al fa lfit Variety Trials. 
University of Missouri , Agricultural Experiment Station, Special Report 3. 
February, 1961. 
Anonymous (prepared by E. L. Pinnell and William]. Murphy). Recom-
mended Varieties of Alfalfa for Missouri. University of Missou ri , Agricultura l 
Extension Service, Circular 706. 
Project No. 261 
Leader: E. R. Sears 
Lotti M. S. Sears 
Mikio Muramarsu 
Ari srco Acosta 
Masasuke Okamoto 
Objectives: 
A. To transfer desirable genes to wheat from other genera. 
B. To investigate and exploit rhe effect of chromosome V on chromosome 
pairing. 
C. To investigate the process of evolution in whea t, particularly at rhe level of 
the gene. 
D. To conduct basic studies in cytology, using wheat as a roo!. 
E. To locate genes on chromosomes and with respect ro each other, with par-
ticular emphasis on resistance genes. 
Other Agencies or Organizations Cooperati11g in tbis Research Project: 
Crops Research Division, United Stares Department of Agriculture, Cr 
a3-12, Development of Improved Methods of Breeding Wheat. National Sci-
ence Foundation, G4093 and Gl2351 , Cytogenetic Studies with Polyploid 
Species of Wheat. 
Publications: 
E. R. Sears, C. W . Schaller and F. N. Briggs. Identification of the chromo-
some carrying the Martin gene for resistance of wheat ro bunt. Canad. Journal 
Generics and Cytology 2: 262-267. In cooperation with Briggs and Schaller of 
the California Agricultural Experiment Station, it was determined that the 
Martin gene is located on chromosome 2A (XIII). 
M. Okamoto. An awn suppressor located on chromosome 5B. Wheat In-
formation Service 11: 2-3. Chromosome 5B (V) of Chinese Spring carries a 
gene (or genes) that suppresses the development of awns in certain wide hy-
brids bur nor in the wheat itself. 
Project No. 310 
Leader: 0 . V. Singleton 
M.S. Zuber 
W. A. Crane 
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Objectives: 
To avail the tiumers of Missouri with a yearly unbiased appraisal of corn 
hybrids in commerdal channels in the state. 
Other Agendes or Organizations Cooperating in this Research Project: 
Crops Rescar<ch Division, Agrkultural Research Service, United States 
Department of Agriculture, Missouri Agriculture Extension Service. 
Publications: 
1960 Missouri Hybrid Corn Yield Trials. Missouri Agricultural Experi-
ment Station Bulletin 763. 
Project No. 322 
Leader: H. Oscar Calvert 
Thomas D . Wyllie 
Marvin D . Whitehead 
Objectives: 
A. To determine th<: diseases of economic importance ro catron in Missouri 
and ro describe those found to be new. 
B. To make crop yidd loss estimates due to diseases of cotton in Missouri. 
C. To determine the resistance ra ring of present breeding lines and v:trieties 
ro the common diseases of cotton, to search for high types of resistance and 
to cooperate with the plant breeder in the development of new, more re-
sistant varieties. 
D. T o determine the optimum and limiting environmental factors fur disease 
development, 10 search t(>r cultural methods of control and to obtain in-
formation on the etiology, host-parasite relations, and epidemiology of the 
diseases of cot ron. 
E. To test the established anJ newly developed chemicals and antibiotics for 
possible ef!ccri vc economical control of seedling and mature plant diseases. 
F. To study available methods of inoculation for inciting epiphytotics and to 
develop new tcchni<1m·s fo r the study of diseases of cotton. 
Project No. 33 I 
Leader: Gyorgy Redei 
Objectives: 
Yoshihiko Hirono 
A. An analysis of the causes of inviability of induced mutants. 
·B. An analysis of genes affective metabolic steps using mutants that are un-
able to carry out the synthesis of essential substances. 
C. Determine the range and nature of progressive mutation. 
D. Study the relationship of nutritional differences to the genetic effects of 
radiation. 
Project No. 332 
Leader: 0 . Hale Fletchall 
Objectives: 
Raymond D. Hicks 
A. To discover more effective and more efficient chemical and cultural methods 
of weed control in relation to cotton production. 
B. To discover more effective and more efficient methods of defoliating cotton. 
Project No. 3.5 I 
Leader: A. C. McBride 
C. V. Singleton 
M. S. Zuber 
Objectives: 
To avail farmers and scedsmen of Missouri with an annual unbiased ap-
praisal of sorghum hybrids and varieties. 
Other Agencies or Organizations Cooperating in this Research Project: 
Crops Research Division, Agricultural Research Service, United States De-
partment of Agriculture, Missouri Agricultural Extension Service. 
Publications: 
Sorghum Performance Trials in Missouri 1960 Missouri Agricultural Ex-
periment Station Bulletin 764. 
Project No. 376 
Leader: L. E. Cavanah Detroy E. Gr~en 
Objectives: 
A. To study the effect of growi ng conditions during seed maturation on the 
subsequent seed quality as measured by laboratory and field tests. 
B. T o determine the eft"ect of harvesting, processing, and handling procedures 
on seed quality. 
C. To correlate seed injuries identified in germination tests, with subsequent 
pb1u development in the field. 
Publications: 
Progress Report on Factors Affecting Soybean Seed Quality-L. E. Cavanah 
and Derroy Green; Mimeographed Annual Report of Regional Project North 
Central Marketing-23 Facilitating the Marketing of Seeds Through Improved 
Testing and Handling Procedures. 
Project No. 388 
Leader: 0. Hale Fletchall 
Frank S. Davis 
Elroy). Peters 
Objectives: 
To determine the mechanisms regulating bud activity in troublesome per-
enials in the North Central Region by: 
A. Relating the effect of chemicals which stimulate or inhibit bud activity on 
the vegetative bud of the species being studied to the effect of these chemi-
cals on other types of vegetative buds for which the mechanisms controlling 
bud activity have been partly or wholly established, and-
g_ Enumeration of the growth substances present in these vegetative buds, 
elucidation of the trends in their concen tration as the rest is broken, and 
determination of their effect in breaking, inducing, or prolonging dormancy. 
Other Agencies or Orga11izatiom Cooperati1zg hz this Research Project: 
Weed Control on Non-crop Lands Section, Crops Protection Researcb Di-
vision, Agricultural Research Service, United States Department of Agriculture. 
Publications: 
Effects of 2,4-dichlorophenoxyacetic Acid and 2,3,6-trichlorobenzoic Acid 
on the Underground Reproductive Bulbs of Wild Garlic. F. S. Davis and E.). 
Peters. Proc. WSA. 1960. 
Report of Research in Progress which is Supported by North Central-10 
Funds. Bud Dormancy (Subproject 4) Frank S. Davis; Missouri Representative: 
0. Hale Fletchall. Mimeographed report. 1960. 
Some Causative Agtnts Related ro rhe Dormancy of the Hard-Shell Bulb 
of Wild Garlic. FrankS. Davis, Elroy ). Peters, and 0 . Hale Fletchall. Proc. 
N.C.W.C.C. 1960. 
Project No. 420 
Leader: Joe D. Baldridge 
Objectives: 
To evaluate introductions of Lotus cornicufatus (birdsfoot trefoil) for re-
sistance to root and crown rot. 
Other Agencies or Organizations Cooperating in this Research Project: 
Forage and Range Branch, Field Crops Research Division, Agricultural 
Research Service, United States Department of Agriculture: Line Project No. 
CRc3-2 , Evaluation and breeding to develop superior, long-lived strains of tre-
foil. Regional Plant Introduction Project North Central-7. 
FORESTRY 
Project No.9 
Leader: R. B. Polk 
Russel A. Ryker 
). M. Nichols 
Donald ). Janes 
Objectives: 
A. To improve survival and vigor in plantations through better establishment 
recommendations and techniques. This includes consideration of sucb factors 
as kind and condition of soil, site preparation measures, class and grade of 
nursery stock, planting measures, and cultivation in the season following 
39 
Objectives: 
To ava il the !:umers of Missouri with a ycarl y unbiased ap raisal of corn 
hybtids in commerdal channels in the statc. 
Other Agendes or Organizations Cooperating in this Research Project: 
Crops Resea" ,h Division, Agtk ultural Reseatch Service, United States 
Department o f Agriculture, Missouri Agriculture Extension Service. 
Publications: 
1960 isso uri Hybrid Corn Yield Trials. Mis o uri Agricultural Expeti-
ment Station Bullet in 763. 
Project No. 322 
Leader: H. scar Calvert 
Tho as . yllie 
arvin . hitchead 
bjectives: 
A. To cietcr ine the diseases of econo ic i portance to cotron in issouri 
and to describe those found to be ne . 
B. To ake crop yield loss es ti ates due to diseases f cotton in issour . 
C T o deter ine the resistance ra tin  f rese t ree i  li es a  nrieti s 
to the co on diseases nf c tt , t  searc  f  i  t es f resista ce a  
to cooperate ith the plant ree r i  t  l t f , r  re-
sistant varieties. 
D. T o deter ine the opri u  a  li iti  ir l f t r  r i e 
develop ent, (() search 1(" c lr r l th  f tr l  t  i  i -
for arion on the etiology , h st- r sit  rcl ri ,    t  
diseasc.:s of cotron. 
E. To test the esrablished anu e l  l      
possible "flecti ve emno ical c t r l f e li  
F. To srudy available ethods f i l ri  f  i iti  
develop ne  tec hnicll1(·s for t e st  f i  
Project No. 331 
Le-Jder: Gyorgy edei 
Objectives: 
s i i  ir  
A. An analysis of thc causes f i ia ilir  f i  
-B. An analysis of genes affective et li  t  
able to carry o ut the synthesis f ess ti l t . 
C Deter ine the range and nat re f r r i  
D. Study the relationship of n triti l i ff r  
radiation. 
Project No_ 332 
Leadet: O . ale Fletchall 
Objectives: 
a  . i  
A. To discover ore effective an  r  ffi i t i l  i rur l t ds 
of weed control in relation t  c tt  r tion. 
B. To discover orc effective an  r  ffi i t ethods f ef ri  tton. 
Project No_ 35 I 
Leader: A. C c ride 
C v. Singleton 
. S_ uber 
Objectives: 
To avail far ers and seeds en of issouri ith an annual unbiased ap-
praisal of sorghu  hybrids and varieties. 
Other Agencies or Organizations Cooperating in this Research Project: 
Crops Research Division, Agricultural Research Service, United States De-
partment of Agriculture, issouri Agricultural Extension Service. 
Publications: 
Sorghu  Performance Trials in Missouri 1960 Mi souri Agricultural Ex-
periment Station Bulletin 764. 
Project No_ 376 
Leader: L. E. Cavanah Detroy E. Gr~en 
Objectives: 
A. T o study the ef ect of growi ng conditions during seed maturation on the 
subsequent se d quality as measured by laboratory and field tests. 
B. T o determine the eHect of harvesting, processing, and handling procedures 
on se d quality. 
C To cor elate se d injuries identified in germination tests, with subsequent 
pbllt development in the field. 
Publications: 
Progres  Report on Factors Affecting Soybean Seed Quali ty- . E. Cavanah 
and Det oy Green; imeographed Annual Report of Regional Pro ject North 
Central arketing-23 Facilir:tting the arketing of Seeds Through Improved 
Testing and Handling Procedures. 
Project No. 388 
Leader O. ale Fletchall 
Frank S. is 
lroy J. Peters 
bjectives: 
o d t r ine the ec anis  regulating bud activi ty in troubleso e per-
e ial  i  t e rt  e tral i  : 
. elati  t e ef ect f ch i ls ic  sti ulate or inhibit bud activity on 
t  t ti   f t  s i s i  st died to the effect of these chemi-
ls  t r r  f t ti  s f r hich the echanis s controlling 
 ti it    rtl  r ll  established , an -
. r ti   t  r t  st ces present in these vegetative buds, 
l i ri   t  tt  i  t ir ce tration as the rest is broken, and 
t i  t i  t i  r i , inducing, or prolonging dor ancy. 
rga11izatio11S r ti 1g ;'1 this esearch Project: 
 r  s ecti n, rops Protection Research Di-
is  r i , ire  tates epart ent of griculrure. 
ci  l tic cid and 2,3,6-trichlorobenzoic Acid 
 ti  l s f ild arlic. F. S. avis and E. J. 
. . 
  i  r r ss ic  is upported by orth Central-lO 
.  r j t ) ra  S. avis ; issouri Representative: 
O. .  r rt. 60. 
 e t  l t  r  r e or ancy of the ard-Shell Bulb 
r i  S. , l  J. t rs,  O. ale Fletchall. Proc. 
.C .C
  .  
j ti  
 l t  i tr ti  f otUI r ic tatuI (birdsfoot trefoil) for re-
sist  t  t  n t. 
t r i s r r iz ti s er ti g i  this esearch Project: 
ra e a  a e r , iel  r s esearch ivision, gricultural 
esearc  r ice, ite  tates epatt e t f griculture: Line Project No_ 
c3-2 , valuation and bt i g to develop superior, long-lived strains of tre-
foil. egional lant Introduction roject orth entral-7. 
 
Project N _ 9 
Leader: R. B. Polk 
Ru sel A. Ryker 
J. . Nichols 
D onald J. Janes 
Objectives: 
A. T o improve survival and vigor in plantations through better establishment 
recommendations and techniques. This includes consideration of such factors 
as kind and condition of soil, site preparation measures, class and gtade of 
nutsery stock, planting measures, and cultivation in the season following 
39 
planting. 
B. To develop protectivt: measures for reducing damage to plantations by in-
sect and wild! i fe pests. 
C. To develop cultural measures that will improve plantation yields, both in 
numbers of trees per acre and by Christmas tree grade standards. Included 
under this objective are such factors as the specing of trees (giving con· 
sideration to the character of development and requirements by species), 
the mowing of plantarions, pruning schedules and techniques and ferriliza. 
tion. 
D. To employ genetics as a means of increasing plantation yields. 
Other Agendes or Organizatiot1s Cooperating in tbis Research Project: 
Forestry Division, Missouri Conservation Commission. Columbia Research 
Center, United Stoltes Forest Service. 
Publicatiom: 
1960. Tree improvement rt:search at the University of Missouri: need, cur· 
rent work, and outlook. Proc. I st Ct:ntral States Forest Tree Improvement 
Conference, Wooster, Ohio, 1959. pages 20·24, Plllk, R. Brooks. 
Project No. 52 
Leader: Oscar]. Dooling 
Objectives: 
Theodore W. Bretz 
A. Derermine distriburion of disease in Missouri. 
B. Susceprs: 
Plants affecred and varietal susceptibiliry. 
C. Studies on the causal organism, 
Irs morphology. physiology and parhogenicity. 
D. Epidemiology: 
Mode of infection; growth of fungus in suscept; emergence of fungus 
from diseased trees; disseminat ion; seasonal devclopmenr; influence of 
en vi ron mental factors. 
E. Transmission: 
Movements between hosts other than through roor grafts; role of in · 
sects and other vectors. 
F. Control 
l. Sanitation and/or isolation. 
a. Effecr on local spread. 
b. Eflect on long disrance spread. 
2. Vector Control 
3. Resistance 
Selection and/or development of resistant varieties. 
Other Agem:ies or Organizations Cooperating in this Research Project: 
United States Department of Agriculture, Forest Service. (!) Tree wound-
ing studies; (2) insect vector studies. 
Publications: 
Buchanan, W. D., 1960. Insects associared with wounds on trees that de· 
velop oak wilt. Journal Economic Enromology 43(4): ~78-581. Sap-beetles, 
wood roaches, and carpenter anrs were found associated wirh wounds on trees 
thar Iacer develop oak wilt. 
Project No. 75 
Leader: L. K. Paulsell 
Ralph A. Musbach 
J. M. Nichols 
Objectives: 
A. Fire Studies 
B. Pruning Of Oak 
C. Conversion of Low-Value Hardwood Srands ro Conifers 
Project No. 122 
Leader: Lee K. Paulsell 
Ralph A. Musbach 
]. M. Nichols 
Donald]. Janes 
Objectives: 
A. Stand Improvement Cutting (with specific objectives as follows). 
40 
l. To determine the age at which intermediate cuttings should begin and 
the interval of time that should elapse between cuttings to secure optimal 
growth and the production of superior quality products. 
2. To determine rhe densiry of stocking that should be maintained in stands 
on sires of different productive capacity to secure optimal growth rate 
and quality of product. 
3. To determine the stand structure (classes of trees by crown class, vigor, 
form, etc.) thar will yield the oprimal growrh and quality of wood. 
4. To determine rhe oprimal stand composition for differcnr sites. 
5. To determine rhe combination of intermediate cuttings that will produce 
different produces most profitably. 
B. Regeneration Cutting (with specific ob ject ives as follows:) 
l. To determine the effects of different cutting methods and cutting cycles 
on the amount and composition of reproducrion. 
2. To determine the relative desirabilit y of even-agnl or uneven aged man· 
agemc:nt. 
3. To determine the effect of difl'crent cutting methods and variable lengths 
of cutting cycles on the rate nf growth, yield, and <fuality llf timber pro· 
duccd. 
4. To determine how eflcctivdy and prufirably various products can be 
grown under various cutting methods, cutting cycles, and forms of stands. 
Publications: 
Necbe, D. J. and P. W. Fletcher. 1960. Thinning of eastern cottonwood 
in Missouri. Missouri Agricultural Experiment Station Rest~trch Bulletin 733, 
20 pages. 
Project No. 123 
Leader: L. K. Paulsell 
R. A. Musb:tch 
J. M. Nichols 
D. J. Janes 
Objectives: 
A. Acorn Production 
B. Efl"ccts of Forest Grazing 
Other Agmdes or Organizations Cooper<lting in tbis Rese11rch Project: 
United States Forest Service. 
Project No. 124 
l..e:tder: R. C. Smith 
Objectives: 
A. J. Nash 
Tne purpose of chis project is to determine the factors of cost in the pro-
duction of timber. Also, involved is the determination of the net income which 
is derived from timber under different rypes of management. Specific objec· 
tives are: 
A. Case studies of income from producing timber. 
B. Growrh and yield studies. 
C. Taxation of forest land. 
Publications: 
Research Bulletin 740, Missouri Agricultural Experiment Station, was is-
sued in June 1960, with the title, "Forest Resources of Rural Householders in 
Dent County, Missouri" by Alex B. Cole and Richard C. Smith. 
Project No. 157 
Leader: R. B. Polk 
GeneS. Cox 
J. M. Nichols 
Donald ]. Janes 
C. D. Settergren 
Objectives: 
A. To conduct species adaptability studies under the range of site condirions 
commonly found on denuded or poorly srocked Missouri lands, or in chose 
treeless expenses of the State where it is sometimes desired ro establish for· 
est cover as windbreaks, shelterbelrs, or for other purpose. In addition,. to 
kinds of trees commonly planted in rhe Midwest, this work will include such 
additional species, sub-species, clones or hybrids as may appear worrhy of 
trial, taking cognizance of silvical information already available as a resulr 
of prior research. 
planting. 
. o develop protectiv" easures for reducing da age to plantations by in· 
sect and ildl i fe pests. 
.  develop cultural easures that ill i prove plantation yields, both in 
nu bers f trees per acre and by hrist as tree grade standards. Included 
under this objective are such factors as t e specing f trees (giving con· 
sideration to t e c ar rer f e el e t and re ire e ts by species), 
t e i g f lantarions, r ing sc e les and techniques and fertiliza· 
ti . 
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l. o deter ine the age at hich inter ediate cuttings should begin and 
the interval of ti e that should elapse bet een cuttings to secure opti al 
gro th and the production of superior quality products. 
2. o deter ine t e density of stocking that should be aintained in stands 
on sites f different productive capacity t  secure opti al gro th rate 
and quality f product. 
3.  ter ine t e stand str crurc (classes f trees by cro n class, vigor, 
for , etc.) that ill yield t e pti al ro th and ality f d. 
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B. To investigate ecological and genetical factors as fundamental considerations 
in the selection and production of suitable tree seed. This objective will re-
quire a selective use of geographical races , ecorypes, genotypic variations 
within a race or local population, and sire manipulations wi rh regard m 
seed trees as interacting forces that control the adaptability, vigor and quality 
of a given seed lor. This implies rhar the quality and inherent characteristics 
of seed will , as much as any of the other forces subject to control by the 
forester, predetermine the degree of success that will be achieved in foresta -
tion work on a given sire. Work in this area will require a keeping abreast 
of developments in the fields of forest ecology, tree physio logy and forest 
genetics. 
C. To invesrigare various nursery practices as factors influencing survival and 
vigor in forest plantations. This will require cooperative work and planning 
wi th nursery officials, giving consideration ro such factors as germinative 
energy of seed as influenced by methods of acquisition, storage, and pre-
treatment; seeding practices ; nursery bed densities ; root pruning; class of 
stock; and grad ing practices. 
D. T o investigate various methods of sire preparation (such as plowing, use of 
green manure crnps, minera l supplements to the soil , and insecticides) and 
planting practices (including research in direct seeding techniques vs. use 
of nursery srock) as means of obtaining good survivals and vigor in forest 
plantation establishment. 
E. To investigate the importance of various cultural measures, such as species 
associations (pure vs. mixed plantings ) ; spacing of trees; control subsequent 
to planting of competition from herbaceo us and/or woody vegetation; 
mulching ; fertilizat ion; and protection from disease, insects, domestic stock 
and wildlife, in the achieving of a satisfactory plantation development. 
Other Agencies or Organizatious Cooperating in this Researcb Project: 
Forestry Division, Missouri Conservation Commission. Columbia Rt:S<'arch 
Center, United Stares Forest Service. 
Project No. 158 
Leader: Lee K. Paulsell 
Ralp A. Musbach 
A.). Nash 
D onald J Janes 
Objectives: 
A. Hydrologic orientation-obtain, analyze, and interpret existing hydro-
meteorological records, particularly from southern Missouri , including con-
sultation with authorities as :1 continuing activity, ro provide a sound basis 
for initiating and interpreting subsequent, longtime studies on small drain-
age areas. 
B. Soil moisture studies-determine the effect of timber cutting and surface 
soil condition on soil moisture, including observations of the water table in 
shallow wells, interception of precipitation by trees and litter, evaporation, 
and transpiration , all of which are variables in the hydrologic equation. 
C. Small watershed studies-determine the infl uence of forest, land-manage-
ment practices on the quality, quantity and timing of runoff from paired ex-
perimental drainage areas including: 
1. Regimen of streamflow from undisturbed forest areas during initial stand-
ardization period of several years. 
2. Effect of the following abusive watershed practices, several years each. 
a. Destructive logging 
b. Woods burning 
c. Over-grazing 
3. Effect of rhe following restorative watershed practices. 
a. Stream-bank and gully reclamation 
b. Quick herbaceous revegetation 
c. Tree planting 
Other Agencies or Organizations Cooperating in this Research Project: 
Columbia Forest Research Center, United States Forest Service. Central 
States Forest Experiment Station, United States Forest Service. 
Publications: 
A manuscript on the interception of precipitation by the forest floor. Mis-
souri Agricultural Experiment Station Research Bulletin. 
Project No. 159 
Leader: E. A. McGinnes, Jr. 
Lawrence Leney 
James P. Pasrorer 
Objectives: 
A. Survey of the wood-using industries in Missouri to derermine the kind of 
wood technology problems with which the industries are confronted. 
B. Studies in the conditioning or treatment of wood by physical or chemical 
means in order ro improve its value as a raw material. 
1. Seasoning 
2. Preservation 
C. Studies in the improvement of the techniques for fabricating products from 
wood. 
1. Machining 
2. Gluing 
3. Finishing 
4. Fastening 
5. Bending 
D. Development of uses for low-grade wood or wood residues. 
1. As solid wood 
2. As wood panicles or fiber 
E. Study of the physical and structural properties of wood. 
1. As affected by growing condi tions. 
2. As they affect the usc of wand. 
Pub'lications: 
"Mechanisms of Veneer Formati on at the Cellular Level". Research Bul-
letin #744; authorized for publication in July 1960; 112 pages. Author: 
Lawrence Leney. 
Project No. 166 
Leader: ]. M. Nichols 
Objectives: 
Donald J. Janes 
The general objective is to find the most effective and economical method 
of eliminating low-value trees from timber stands 3nd preventing or minimiz-
ing their regeneration by sprouting. 
Project No. 245 
Leader: L. K. Paulsell 
R. B. Polk 
]. M. Nichols 
D. ]. Janes 
Objectives: 
A. To determine the size of the Missouri market for Christmas trees and ever-
green boughs and to ascertain general problems and trends that seem to 
characterize the present industry. 
B. To determine (1) consumer preferences with respect ro species, size and 
grade of Christmas tree and (2) consumer habits in the use of Christmas 
rrees and evergreen boughs, including the time and manner of acquisition. 
C. To determine ar the retail level of the industry ( 1) the present sources of 
supply and their reliability in terms of quantity and quality; (2) the calendar 
period, size and nature of individual operations; and (3) basis for pricing. 
D. To determine methods of operation , sources of supply and problems en· 
countered by wholesalers of Christmas trees and evergreen boughs. 
E. To determine marketing methods employed and problems encountered by 
growers of Christmas trees in Missou ri. 
F. To develop improved methods of Christmas tree and evergreen bough 
marketing. 
Project No. 259 
Leader: Richard C. Smith 
E. A. McGinnes, Jr. 
Ralph A. Musbach 
Objectives: 
A. Consumer Preference 
To find differences in consumer preference for sizes, grades, and finishes of 
oak paneling in several rooms of a typical residence by : 
1. Sex of person interviewed 
2. Age class of owners 
3. Income group 
4. Type of house construction 
5. Value of house and lor 
6. Age of house 
B. Processing 
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B, To investigate ecological and genetical facrors as fundamental considerations 
in the selecti on and ptoduction of sui table tree seed, This objective wi l re-
quire a select ive use of geographical races, ccotypes, genotypic variations 
within a race or local population, and site manipulations wi th regard fa 
seed trees as interacting forces that control the adaptability, vigor and quality 
of a given seed lor. This i plies that the quality and inherent characteristics 
of seed will, as uch as any of the other forces subject ro centrol b  the 
forester, predeter ine the degree of success that i l be achieved in fores ta-
tion ork on a given site, ork in this area i l require a keeping abreast 
of develop ents in the fie lds of forest ecology, tree ph siology and forest 
genetics, 
C. o investigate vatious nursery practices as facrors influencing survival and 
vigor in forest plantations, his ill require cooperative ork and pl:tnning 
i th nursery officials, giving co s ideration ro such facrors as ger inative 
energy of seed as influenced by eth  of ac i tion, storage, and pre-
treat ent; seedi  pra ti s ; nurser  be  densities  rOOt pruni g; class of 
srock; and grading practices, 
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. onsu er Preference 
o find differences in consu er preference for sizes, grades, and finishes of 
oak paneling in several roo s of a typical residence by: 
1. Sex of person intervie ed 
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3. Inco e group 
4. T pe of house construction 
5. Value of house and lor 
6. Age of house 
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I. To derc;rmine machining qualities of hardwood species other than oaks 
In making wa ll paneling. 
2. To determine the amounts of waste for the several steps in processing 
by spec1es. 
3. To study dimen_s ional changes of lumber stock to determine the neces-
Sity for bin drymg during dry seasons. 
4. To ~rudy the possibility of raising panel grades of individual pieces by 
nppmg lumber srock and by end-trimming machined paneling. 
Project No. 287 
Leader: J. M. Nichols 
L. K. Paujst II 
R. A. Mu bhch 
Objective.<: 
A. To determine the dTecr of cutting methods (as rhey influence stand stock-
mg and structure: ) and semi-controlled periodic flooding on the growth , 
seed production. and regeneration of bottomland hardwood species. 
B. To dercrmihe the silvical characteristics and requirements of bottomland 
hardwoods. 
C. To investigate l(>resr succession of bottomland hardwoods in southeastern 
Missouri as a means of interpreracion of regeneration responses . 
D. To develop tree classes for commercially important species. 
Other Agencies or Organizations Cooperathzg in this Research Project: 
United States Fish and W ildlife Service. Missouri Conservation Commis-
sion. United Stares Forest Service. 
Publications: 
A manuscript. United States Forest Service Research Center of Carbondale, 
Illinois. 
Project No. 290 
L<:ader: ). M. N icho ls 
Objectives: 
L. K . Paulsell 
To develop a new type of forest fire fighting equipment, using forced air· 
to move leaves and litter in building fire line. 
Project No. 34-1 
Leader: C. D. Serrc:rgren R. B. Polk 
Objectives: 
A. To develop photographic techniques and records. 
B. Resolve species identification and distribution. 
C. Through library studies assemble descriptive material. 
Project No. 345 
Leader: W. J. O 'Neil 
Objectives: 
A. To determine which methods of rreatmencs give the optimum results in 
preserving fence posts and form timbers. 
l. To determine depths of penetration of chemicals and preservatives. 
2. To determine the length by which post life is increased by treatment. 
3. To determine fungi and insects responsible for deterioration of rreared 
and untreated posts. 
B. To determine the relative or comparative costs of creatmenc. 
Project No. 34-6 
Leader: Andrew). Nash 
Objectives: 
A. To determine the influence of various sire facrors on the growth and yield 
of Missouri's forests. 
B. To develop a practical classification of forest site based on measurable fac-
tors. 
Other Agencies or Organizations Cooperating in this Research Project: 
Department of Soils, Universiry of Missouri 
Project No. 394-
Leader: ). M. Nichols 
42 
L. K. Paulsdl 
D.). Janes 
Objectives: 
A. The Establishment of Oak Reproduction 
l. To evaluate che oak reproduction present in hardwood stands in chosen 
areas over the stare with regard to species, age, size, condition, growth 
form, sice and past history when available. 
2. To determine the requirements for satisfactory establishment of oak 
seedlings through natural processes. 
B. Subsequent Development of Oak Reproduction 
!. To evaluate the development of existing reproduction which occurs in 
chosen stands in Missouri. This ob jective to be fulfilled by an extension 
of field analysis necessary co objective A-I above. 
2. To determine rhe requirements for che continued successful development 
of oak reproduction. 
C. A Prescription tor Successful Regeneration of Oak Stands with Emphasis on 
Growth Forms Producing Continued High Yields of Wood Volume. 
!. To correlate finds of A and B above with inform;ttion from other study 
areas which have been cur under controlled systems. 
2. To formulate a prescription for handling oak stands which will result in 
the hig hest proportion of desirable reproduction growth forms and rhe 
successfu l future development of chose growth forms. 
Project No. 399 
Leader: R. H. Wesrveld 
A. J. Nash 
L. K. Paulsell 
R. A. Musbach 
T. E. Jordon 
]. M. Nichols 
R. S. Brundage 
E. P. Allen 
John Lowe 
H. T. Hambrick 
Objectives: 
To secure by counties a detailed inventory of volume and condition of 
the toresc resource by forest cover type, tree species and tree size classes. 
Other Agencies or Organizations Cooperating in this Research Project: 
Lake Scates Forest Experiment Station. Central States Forest Experiment 
Station. 
Publications: 
"Highlights of the Timber Resources of the Eastern Ozarks, Missouri" by 
Joseph ). Mendel. 
Project No. 4-01 
Leader: Theodore W. Bretz 
Objectives: 
Oscar ). Dooling 
A. To determine, in so far as is possible and as the need arises, the specific 
cause (or causes) of various diseases such as that of the Dutch Elm, affect-
ing forest and shade tree species in Missouri. 
B. To determine, if circumstances warrant, the seriousness of specific disease 
problems and the need for research on these problems. 
Publications: 
Manuscript prepared for the Green Leaf. A publication of the Extension 
Division, University of Missouri, entitled "Dutch Elm Disease in Missouri". 
Distribution by counties of confirmed presence of Dutch elm disease. 
Project No. 4-06 
Leader: R. C. Smith 
Objectives: 
Marker organization 
T. H. Meredith 
To evaluate how effectively present marketing practices reflect wood-use 
demands back to wood processors and timber producers, and producers' sup-
plies forward to primary manufacturers or concentrators. Also, ro determine 
che costs and margins of moving forest produces from the woods to primary 
manufacturers or concentrators. Finally, to determine the changes in market-
ing practices which might raise marketing efficiencies and strengthen working 
1. To detc;rmine achining 9ualities of hardwood species other than oaks 
In making wall paneling. 
2. To determine the a OUnts of waste for the several steps in processing 
by species . 
3. To study di en.sional changes of lu ber stock to deter ine the neces· 
Slty for bin drYing during dr  seasons. 
4. To ~tudy the pOSSibility of raising panel grades of individual pieces by 
rippIng lu ber stock and by end-tri ing achined paneling. 
Project No_ 287 
Leader: J. . ichols 
L. . pauJsrr II 
. . u bitch 
bjectives: 
. o deter ine the cct f c tti  ethods (as rhe)' influence stand stock-
Ing and structure )  se i-c tr lle  eri ic fl i   t e r t , 
seed production. a  r erati  f tt la  ar  s ecie . 
B. o detcr ihe rhe: sil i l r t risti s  r 9 ir ts f tt l  
hard oods. 
C. o investigate t"rest s i  f rt l  r s i  s t st r  
issouri as a ea s  i rerprcrati  f ti  . 
. o develop tree class s f r r i ll  i rt t i . 
ther gencies or r i ti  erathl  i  t i   j t  
nited tates is   il lif  i . i i ti  i
sion. nited tares r st r i . 
Publications: 
 anuscript. it  t t  r t i  
lIIinois. 
Project No_ 290 
u:ader: J. . ich ls 
bjectives: 
. . l ll 
o develop a ne  t   f r t fir  i t  9
to ove leaves and litt r i  il i  fir  li . 
Project No_ 34-1 
Leader: . . etter re  . . l  
bjectives: 
.  e el  t  t 9
B. esolve species i e tifi ti   i t i ti . 
C. Through library st i s ss l  i ti   
Project o. 345 
Leader: . J. ' eil 
bjectives: 
A. o deter ine ic  t   tr t t  i  t  ti  lt  i
preserving fence sts  f r  ti . 
1. o deter ine t   tr ti   i l   ti . 
2. o deter ine t e l t   i  POSt lif  i  i r   tr t t. 
3. o deter ine f i  i t  r i l  f r t ri r ti  f tr t  
and untreated ostS_ 
. o deter ine the r l ti  r r ti  COStS f treat t. 
Project o. 346 
Leader: ndrew J. as  
bjectives: 
. o deter ine the i fl ce of various site faerors on the gro th and yield 
of issouri's forests. 
B. o develop a practical classification of forest site based on easurable fac-
tors. 
ther Agencies 0,. rganizations ooperating in this Research Project: 
epart ent of Soils, i r ity of issouri 
Project No_ 394-
Leader: J. . Nichols 
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L. K. Pa ulsd I 
D. J. Janes 
Objectives: 
A. The Establish ent of Oak Reproduction 
1. To evaluate t e oak reproduction present in hardwood stands in chosen 
areas over the state ith regard to species, age, size, condi tion, gro th 
for , site and past histor  hen available. 
2. To deter ine the re9uire ents for satisfactory establish ent of oak 
seedlings through natural processes. 
B. Subse9uent evelop ent of ak eproduction 
1. o ev l ate the develop ent of existing reproduction hich occurs in 
chosen stands in issouri. his ob jective to be fulfilled by an extension 
of field analysis necessary t  objective -I above. 
2. o deter ine t e re9uire ents for t e continued successful develop ent 
f oak reproduction. 
.  rescri ti n l r ccessf l e e erati  f a  ta s ith phasis on 
r t  r s r ci  ti e  i  iel s f d olu e. 
\. o c rrelate fi s f  a   a e it  infor 'trion fro  other srudy 
r s i    ut r tr ll  s ste s. 
.  f e   r s ri ti  f r li   st s ich ill resuit in 
t  i t r rti  f ir l  r r ti  r th for s and the 
l f t r  l t f t  r t  f r s . 
j t .  
: . t  
.   
. 
J l  
 il  i t r  f l e and condition of 
l st  t , cr  i s  tree size classes. 
 ti  i  t is ese rc  roject: 
e t t ti . tr l tates rest xperi ent 
   t  st r  zarks, issouri" by 
J  
o_ 0
_ 
 
r J. li  
.  t i , i     i  i l   s t  ee  arises, the specific 
   f i  i   s t t f t e tch l , affect-
i  f r t   tr  i s i  i ri. 
.  t r i , if ir t  rr t, t  s ri s ess f specific disease 
r l   t   f r r r   t  r le s. 
li ti s: 
a scri t re are  f r t  ree  eaf.  licari  f the xtension 
i isi , i ersit  f iss ri, e title  " t  l  isease in issouri". 
istri ti  by c ties f c fir e  rese ce f tc  el  disease:. 
roject o_ 406 
eader: . . S ith 
bjectives: 
arket organization 
. . eredith 
o evaluate ho  effectively present arketing practices reflect ood-use 
de ands back to ood processors and ti ber producers, and producers' sup-
plies for ard to pri ary anufacturers or concentrators. lso, to deter ine 
the COStS and argins of oving forest prod ts fro  the oods to pri ary 
anufacturers or concentrators. Finally, to deter ine the changes in arker-
ing practices which ight raise arketing efficiencies and strengthen working 
rdations betwt-cn landowners, producers, processors and market agents. 
Publicatirms: 
An a rei de tided "Forests in the Economy of the Eastern Ozarks" by 
Richard C. Smith was published in the November-December issue of Business 
and Economic Review published by the University of Missouri. 
Projed No. 443 
Lc.tder: Gene S. Cox 
Objectives: 
A. The influence nf carbohydrate content on sprouting. 
B. The inf-luence.: of hormones on sprnuring. 
HOME ECONOMICS 
Projefl No. 130 
Leader: Gmrgia M. Amick 
Bertha A. Bisbcy 
Bernin: Christy 
Beverly Kluge 
Cleta Rodgers 
Marialice Cunningham 
Objectiws: 
A. To conrinuc work developing and srandardizing family size recipes using 
nontitt dry milk solids t(>r high nutritive value. 
B. To continue study of better methods of applying meat tenderizers to piece 
mears. 
C. To continue study on the development, standardization and shelf lik of a 
']uick mix using nontat dry milk solids and dried egg solids. 
D. Tn study the usc and best method of incorporating dried eggs in l(>od pro-
ducts. 
E. To study ti-eczer storage of baked goods using Missnuri produces as applts, 
soft wheat, lard and other available prnducts. 
F. To n:st the methods of usc of new products, which would contribute to 
nutritive value of diets, as they appear on the marker. 
Other Agencies or Org,mizatirms Cooperating in this Rese,trch Proje•·t: 
Poultry Department on objective D. 
Publicatimzs: 
Missouri Mix for Home Baking. Bulletin 748. Thesis by Cunningham. 
"The Efli:cr of Various Ingredients and Mixing Methods on rhe Quality Facrors 
nf Corn Oil Pastry." 
Project No. 162 
Le-ader: Adelia Ginter 
Donna Swall 
Berry Sawyers 
Kay Alexander 
Objectives: 
A. To determine the criteria which influence the selection and use of the ado-
lescent girl's clothing. 
B. To ascertain the laboratory procedures which can best be used for measur-
ing the characteristics found to be acceptable for adolescent clothing. 
C. To complete the analysis and publications of data secured on boy's cotton 
shirts. 
Other Agencies or Organizations Cooperating in this Research Project: 
North Central Stations Textiles and Clothing; Criteria for the Selection 
and Performance of the Adolescent Girl's clothing. 
Project No. 163 
Leader: Isabelle Delaney 
Clera Rodgers 
Bernice Korschgen 
Maxine Blickenstaff 
Mildred Crawley 
Objectives: 
A. To determine present practices with regard to selection, preparation, pack-
aging and storing of foods, so that the areas in which problems occur and 
recommendations need to be developed can be identified. 
B. To determine the dlecr of present practices of food preparation and storage 
on the nutritive value of food. 
C. To develop recommendations for the preparation of palatable foods of high 
nutritive value wi rh special emphasis on new food products and products 
important to Missouri Agriculture. 
D. To adapt methods of food preparation for population groups. 
E. To evaluate new food preparation equipment and to develop recommenda-
rions for irs use. 
F. To complete manuscripts on research previously undertaken in this project. 
Publications: 
Journal of American Dietetic Associ:~tiun "Electronic Cooking of Chick-
en" Volume 37, NumberS, November 1960. Levera Phillips, Isabelle Delaney, 
M:~rgaret Mangel. 
Project No. 3 11 
Leader: Frank Miller 
Patricia Benson 
Harold Bohling 
Objectives: 
A. To determine the ways in which rural families use credit and the relatinn 
of selected factors to the usc and understanding of credit by rural families 
and their attitudes toward credit as a resource. 
B. To discover the conditions under which credit advances and deters rural 
f.,mily financial security and based on these findings, to develop criteria for 
helping rural families toward better usc of credit. 
Other Agencies or Orga11iZ<~tiom Cooperating in this Research Project: 
Department of Home Management, Iowa State University. 
Project No. 314 
Leader: Cecelia Pudelkewicz 
Helen Gordon 
Objectives: 
Jean Clifford 
Bernice Korschgen 
A. To determine the loss of water soluble organic material in poultry due to 
proct-ssing. 
B. To determine the possibility of nutritive loss in poultry due to the influence 
of packaging materials and storage conditions. 
C. To determine the amount of: (I ) heat labile vitamins, and (2) essential 
amino acids, lysine and methionine, in raw poultry meat as well as in meat 
cooked by frying, roasting, and broiling. 
D. To conduct palatability tests on poultry prepared by different processing 
methods and cooking procedures in order to determine methods which will 
produce more acceptable products. 
Other Agencies or Organizations Cooperating in this Research Project: 
Poultry Husbandry 313, Factors Affecting Flavor of Poultry. Agricultural 
Economics 315, Flavor Preferences Affecting Consumt-r choice of Poultry Meat. 
Publications: . 
"Factors Affecting Poultry Flavor. The Effect of Semi-Synthetic and Prac-
tical Type Rations on the Palatability of Broilers" -accepted for publication by 
Poultry Science. 
Project No. JIB 
Leader: Cecelia Pudelkewicz 
Helen Gordon 
Jean Clifford 
Objectives: 
To investigate the influence of specific factors on protein te<juirements of 
adult human subjects. Factors to be studied include: 
A. Source and amounr of protein intake. 
B. Distribution of certain nutrients among the meals. 
C. Source and amount of calories. 
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Other Agencies or Organizations Cooperating i11 this Research Project 
Station Laborarories, Student H eal th Center, Experiment Stations of In-
diana, Minnesota, Nebraska, Ohio, South Dakota and Wisconsin . 
Project No. 319 
Leader: Adelia Ginter 
Donna Swall 
Objectives: 
Mary Marks 
Kay Alexander 
A. To determine the end prod uct performance of sheers made of fibers with se-
lected physical properties. 
B . To correlate the findings o n the fabr ics with those fro m other sta tions on 
fabrics, as well as yarns and fibers used in the sheet ings. 
Other Agencies or Organizations Cooperating in tbis Research Project: 
So uthern regional stations cooper:lting in project Southern Marketing-IS 
revised: Objective 6. The Relati on of Selec ted Properties of Ra w Co rron m 
Product Qual ity and End Prnducr Performance. 
Project No. 352 
Leader: Mina G lidden 
Objectives: 
To study methods for comparison and compare the effect of various pro-
cessing treatments and srorage condi tions o n the rate of deterioration of pure 
anthocyanin solutions and anthocyanins in fruit pn>ducts . 
Project No. 353 
Leader: Ruth Cooper 
Objectives: 
T o develop age norms for children's emotional growth that wi ll be com-
parable in usefulness to present age nor ms for physical and mental growth. 
Project No. 430 
Leader: Orrine Gregory 
Objectives: 
D evelopment of a coordinated pattern fo r etlecrively using mass media by 
Extension Service perso nnel in reaching important subject matter. 
Other Agmcies or Organizatious Cooperating in this Research Project: 
Agricultural Extension Service. Agricu ltural Edito r's Office. 
HORTICULTURE 
Project No. I 
Leader: A. D . Hibbard 
Objectives: 
Joe N. Corgan 
A . Efficient use o f orchard irrigation systems. 
B. Value of irrigation in non-bearing orchards. 
C . Soil Moisture Reserves. 
D . Uptake and utilization of nutrients under moisture stress. 
Publicatiom: 
Corgan,). H. and A. D. Hibbard, 1960. The influence of moisture stress 
on the adsorption and translocatio n of phosphorus in the Red Kidney Bean. 
Read before American Society of Plant Physiologist, Stillwater, Oklahoma, 
A.I.B.S. Convention and published in Plant Physiology Supplement 1960. 
Project No. 4 
Leader: A. D. Hibbard 
D. D. Hemphill 
H . G. Swarrwour 
Joe N. Corgan 
Daryl Sharp 
Objectives: 
A . Determine the optimum levels of major and minor nutritive elements for 
44 
fruit planes under Missouri conditions. 
B. D etermine the most practical methods tor indicating the nutritive needs of 
fruit planes. 
C. Attempt to develop more sa risfacro ry methods of appl ying nutrients ro 
frui r planrs. 
Otber Agmcies or Organizations Cooperating irJ this Resean·b Project: 
Agriculture Chemistry-Services-Specriographic Anal ysi s. 
Pub!ica.tions: 
Corgan, Joe N. and A. D. Hibbard , University of Missouri. Columbia. 
Dorman Fruit Buds as Indicators of the Nutritional Status of Apple Trees. 
Project No. 27 
Le-ader: R. N. Goodman 
W . H . Shaffer 
Objectit•es: 
S. M. Le wis 
C. M. Baldwin 
A. To st udy the efficacy and mode of anion of systemic compou nds agai nst 
plant pathoge ns. 
B. To study the factors wh ich influence the penetrati on, absorption and sub-
seguent translocation of systemic compounds in plants. 
Publicatio11s: 
Goodman. R. N. and W . M. Dowler, 1960. The influence of plant growth 
reguhtting substance; and hydroxy-compounds un the absorprion of streptomy-
cin b y plants. Proceed. !Vrh In t. Cong. Crop. Prot. Hamburg, Volume 2. 
(Braunschweig 1960) pages 1559-15 63 ). 
Goodman. R. N . and H . S. Go ldberg. 1960. The influence of cation com-
petition. rime and temperature on the uptake of streptomycin by t\1 liage. Phy-
topathology 50:851-854. 
Goodman. R. N.,). T. Logue and H . S. Goldberg. A note on the gues-
rion of hea lth hazards fro m the application of streptomycin in plant Jisease 
control. Journal American Medical Sociery. 
Goodman. R. N. Chemical residues and additives in foods of plant origin. 
Journal of Medical Nutrition. 
Goodman, R. N . The Impact o f Antibiotics in Disease Control: in Vol-
ume V of Recent Advances in Pest Co ntrol Research, edited by R. L. Metcalf. 
lntcrscience Publication. 
Project No. 68 
Leader: D. F. Millikan 
Objectives: 
George Hall 
A. Idencification and eradication of virus infection in our commercial and nur-
sery stocks. 
B. Virus spread in nursery and orchard rrees. 
C. Pome fruit virus studies. 
Publkatiot1s: 
Millikan, D. F., 1960. The Stem Pitting and Scar Skin Disorders in Apple. 
Paper presenced at Fourth Symposium of Virus Diseases of Fruit Trees in 
Europe. Lyngby, Denmark, July 25-30. 
Millikan, D. F. and H. W . Guengerich, 1960. Further Observations on 
rhe Scar Skin Disease of Apple. Plant Disease Report. 
Millikan , D. F. and H. W. Guengerich, 1960, Spy 227, a sensitive indica-
tor for apple viruses. Phytopathology 50 :646. 
Project No. 116 
Leader: R. A. Schroeder 
Objectives: 
A. Continue the development of the H orricul rure Research Farm Located near 
New Franklin, Missouri. 
B. Maintain and improve rhe present improvements and research facilities. 
C. The above planned work includes the construction of four additional houses 
for farm workers, adding approximately 3,000 feet of underground irriga-
tion pipe line, applying 2,000 yards of road rock, construction of bulk cold 
srorage facilities, construction of grading and packing shed, construction of 
rwo general storage sheds, purchase of approximately 4,000 feet of drain 
rile, construction of a bridge at Research Farm entrance and many other 
less costly development projects. 
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Project No. 126 
Leader: A. D. Hibbard 
Objectives: 
D. F. Millikan 
A. To evaluate the adaptabi lity of recently introduced varieties for commercial 
and home production in Missouri. 
£l. To study methods of pruning which will reduce the land operations of prun-
ing, thinning and picking to the minimum and ar th e same time secure 
strong highly productive trees adapted mechanized cu lture operations. 
C. To determine the value of disease free, hardy and/or dwarfing rootstocks 
in the production of stone fru its. 
Publications: 
Recommended Peach Varieties for 1960, Missouri State Horticulture News. 
Project No. 128 
Leader: V. N. Lambeth 
Objectit1es: 
A. D. H ibbard 
A. The brc.:cding of disetst· rcsistanr watc:rmclons for commercial produccil>n 
in Missouri. 
B. Evaluation of wilt resistant hybrids of L. pimpinellifolium X L. cscuknrum 
and breeding for improved horticultural characrerisrics. 
C. Evaluation of sweet potato varietie-s and breeding stock. 
D. North Central Regional Irish Potato Trials. 
Other Agmcies or OrgmJiztlfitms Cooperating ;, this Research Project: 
Watermelon Trials in Cooperariun wi th Southern Region Coopcr:Hors in 
Southern Tomaro Evaluation Program (STEP), Sweerporaro Collaborators 
Group, Cooperators North Cmrral Putato Trials. 
Publicatiom: 
Prashar, D. P. and V. N . Lambeth. Inheritance of Radial Fruit Cr:tcking 
in Tomatoes. Proc American Sncicry of Horriculturc.: Science.:. Summ:1ry of 
Southern Tomaro Evaluation Program Trials. 1960. Compiled by Dr. J. M. 
Walter. Summary of Replicated and Observational Swectpot:ltn Tri:tls. 1960. 
Compiled by Dr. C. E. Steinbauer uf United States Department of Agriculture, 
Agricultural Research Service. Summary of North Central Regional Irish Po-
tato Trials. 1960. Compi led by Dr. A. E. Kehr, United Stares Dep:trtment of 
Agriculture, Agricultural Research Service. To be published in Americtn Po-
tato Journal. Summary of Watermelon T rials. 1960. Compiled by Dr. Victor 
Nettles. 
Project No. 129 
Leader: Delbert D. Hemphill 
M. N. Rogers 
R. B. Nevins 
P. K. Biswas 
Sasank:t Barooah 
Objectives: 
A. To study the respiratory paths of rhe strawberry flower and fruit. 
B. To determine the influence of certain growth regular<>rs on the growth, 
flowering and fruiting of greenhouse tomatoes. 
C. Use of chemicals ro replace cold treatments for flower bud initiation. 
Other Agencies or Organizations Cooperating in this Research Project: 
Field Crops, Forestry, Agricultural Engineering, Agricultural Research 
Service, United Stares Department of Agriculture. 
Publications: 
Effect of Plant Growrh Regulators on the Fruiting of the Tomaro, 
Barooah, Sasanka, Masters Thesis, 1960. University of Missouri. 
Project No. 146 
Leader: Delbert D. Hemphill 
Objectives: 
R. A. Schroeder 
A. Evaluation of herbicides for use in vineyards. 
B. Evaluation of herbicides for use in strawberry plantings. 
C. Evaluation of herbicides for use in flowering and vegetable crops. 
D. Evaluation of herbicides for rhe control of lawn weeds. 
E. Evaluation of herbicides for use in nurseries. 
Other Agencies or Organizations Cooperating in this Research Project: 
Field Crops, Forestry, Agriculruml Engineering, Agricultural Research 
Service, Uni ted Stares Department of Agriculture. 
Publications: 
Weed control chemicals for fruit crops-Horticultural News, March 1960. 
Suggesred weed conrrol chemicals for truck crops - Vegetable News, April 
1%0. Lawn and rurf weed control. Proc. Firsr Annual Lawn and Turf Confer-
ence, University nf Missouri, Jul y 1960. Granular and spray applications of 
herbicides ro green beans. Proc. North Central Weed Control Conference. 1960. 
Project No. 169 
Leader: R. A. Schroeder 
Objectives: 
A. Assist in the enlargement and be tterment of existing horriculrural enter-
prises. 
B. Assist in rhe development of new horticultural enterprises. 
C. Assist in rhe development of grower and processor organizations. 
D. Disseminate current horticu lrur:tl int("marion. 
E. Develop cooperation with industry. 
F. Assist Department of Horticulture sr>lff members in attending horticulrural 
meetings. 
Project No. 194 
LL-ader: H. G. Swartwout 
Objectives: 
Brian Junes 
To evaluate new fungicides and derermi ne suitable programs for their use 
in rhe control of black rot, mildew and dead arm disease of grapes. 
Project No. 195 
Leader: Delbert D. Hemphill 
Objectives: 
A. A study of rhe ciTecrs of plant growth regulators and surfacranrs on set of 
appk fruits. 
B. Study rhe effects of certain pl:tnr growth regulators on set of peaches. 
C. Study elfecrs of the insecticidal chemical, Sevin on fruit set of apples, 
peaches, grapes and romaroes. 
Publications: 
"Suggestions for Thinning Appks and Peaches", Missouri Horticultural 
News, March 1960. 
Project No. 196 
Le.tder: Victor N. Lambeth 
Objectives: 
A. Development of suitabk techniques for measuring root exchange capacity, 
surface area and other physico-chemical properties. 
B. To determine rhe effects of external environ menral conditions on root area, 
cation exchange capacity, root extension, root regeneration and develop-
mental physiology. 
Other Agencies or Orga1iizatio11s Cooperating i11 this Research Project: 
Chemical Analyses by Spectrographic Laboratory. 
Project No. 232 
Leader: H . G. Swartwout 
Objectives: 
Brian Jones 
A. To determine by exploratory rests any new fungicides that may have me~ir 
for the control of such early season apple diseases as apple scab and cedar 
rust , ro be followed by more complete evaluations of. rhe more promising 
ones. 
B. T o find fungicides and develop suitable programs for the conrrol of such 
summer diseases as Sooty Blotch, Fly Speck, Black Rot, Borrysphaeria Ror, 
Alternaria fruit spotting and others that may become of economic im-
portance. 
Publications: 
University of Missouri Agricultural Experiment Station Circular 735, "Sug-
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gescions for Spraying Commercial Apple Orchards-1961". 
Project No. 258 
Leader: Daniel F. Millikan 
Objectives: 
Marlin N . Rog"rs 
A. Identify and recommend control measures for any epiphyroric that would 
seriously threaten a horticultural crop. 
B. Study th" etiology, symptomatology and control of new diseases of orna-
mental plants. 
Project No. 285 
Leader: D. F. Millikan 
W. G. Godbey 
George Hall 
Milton Zaitlin 
Robert E. Brown 
R. A. Schroeder 
Objectives: 
A. Physiology and Biochemistry of Virus Multiplication. 
B. Effects of Antimetabolites on the Synthesis of Proteins and Nucleic Acids. 
Other Agmcies or Organizatiom Cooper<tfi11g i11 this Research Project: 
Missouri Agricultural Experiment Station-Department of Horticulture 
and Department of Agricultural Chemistry. 
Publications: 
Zaitlin, Milton and A. T. Jagcndorf 1960. Photosynthetic Phosphoryla-
tion and Hill R~-accion Activities of Chloroplasts Isolated from Planes Infected 
with Tobacco Mosaic Virus. 
Brown, R. E. and D. F. Millikan. 1960. DNA content of Prtmus leaf tis-
sue Phytopathology 50:630. 
Project No. 29 I 
Leader: Delbert D. Hemphill 
Objecti11es: 
R. B. N"vins 
A. Evaluation of new strawberry varieties. 
B. Improvement of strawberries by breeding. 
C. Evaluation of blackberry and raspberr)· varieties. 
D. Determinacion of the causes of sterility in blackberries and development of 
methods of control. 
Publications: 
"The Sterility Problem in Rubus", Proc. Small Fruit Workers Confer-
ence on Dis"ases. 1961. 
Project No. 293 
Leader: M. N. Rogers 
). E. Smith 
Ray R. Rothenberger 
R. A. Schroeder 
Objectives: 
A. Relation of soil analysis to flower production and quality . 
B. Greenhouse environment and its effect on flower production. 
C. Factors affecting the keeping quality of cut flowers . 
Publications: 
Rogers, Marlin N. 1960. Year around snapdragon culture. 4. Direct bench-
ing vs. potting snapdragon seedlings. Penna. Flower Growers Bulletin 118:3-5. 
Project No. 295 
Leader: M. L. Fields 
Objectives: 
Neil Finley 
A. Correlate the factors of raw produce quality as to their resulting influence 
on market quality of processed vegetables . 
B. Ascertain the time interval at which vegetable crops will remain at opti-
mum maturiry for a given processed quality grade. 
C. Develop objective techniques for measuring factors of qualiry grade on raw 
and processed vegerables. 
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Project No. 433 
Leader: M. L. Fields 
Objectives: 
A. W. Garrett 
A. To determine what (hemical indexes of decomposition may be associated 
with specific t(·,od spoilage micro-orga nisms in processed Horticultural pro-
ducts. 
B. To determine the degree of microbial decomposition as related to the 
amount of the chemical index present. 
C. To determine change in quality of the raw or processed food which de-
composition has produced. 
D. To determine the eflcct of processing methods upon the decomposition 
products. 
Project No, 434 
Leader: Marion Fields 
Neil Finley 
Anrlwny Garrett 
Objectit•es: 
A. To determine the dlcct of he-at shocking spores in antucous exrrans of such 
processed fonds as peas, corn, green beans, lima beans, beets. spinach , 
squ:~sh, hom in y, baked beans, pumpkin, Irish potatoes, milk, broccoli and 
comaro juict. 
B. To determine heat activation in the presence of such compounds as phos-
phate::, glucose, malrrosc, dexrrin, starch, fructost, sucrose:: and invnr sugar. 
C. To determine the effect of he:1t activ:~tion of spores between species and 
within strains of the same: species. 
POULTRY HUSBANDRY 
Project No. 17 
Lt-ader: 0. J. Cotterill 
E. M. Funk 
Margaret M:~ngel 
Walter Seideman 
Georgia Amick 
A. B. Stephenson 
F. E. Cunningh:lm 
Mike Sebring 
Objectives: 
A. Determine the fundamental causes for the deterioration of thick white gel 
structure and the relation of these factors to the performance of egg white. 
B. Determine the effect of carbon dioxide on pH nf egg white and irs effect 
on the preservation of thick white gel structure at various storage tempera-
tures. 
C. Explore the importance of various handling methods and treatments co-
ward retaining "quality" in shell eggs and egg products. 
D. Determine the influence of season and age of bird on shell egg quality, egg 
composition and functi()nal properties of egg white. 
E. Determine the effect of chemical addi rives on the functional properties of 
egg white produces. 
F. Investigate the effectiveness of various fermentation techniques (particulacly 
"resting cell") and the possible use of chemical blocking agents to retard 
the browning reaction in egg white. 
G. Devise methods for the modification and utilization of the chalaza! fraction 
of egg white and egg yolk. 
Other Agencies or OrganizatifJns Cooperating in this Research Project: 
North Central Markecing-7. 
Publications: 
Cunningham, F. E. , 0. J. Cotterill and E. M. Funk. 1960. The effect of 
season and age of bird. 3. On the performance of egg white in angel cakes. 
Poultry Science 39: 1446-1450, November 1960. 
0. J. Cotterill. A simple procedure for the estimation of total lipids in 
liquid egg white. Poultry Science. 
J. T. Colburn, M.S. Thesis, University of Missouri. A modified rest for 
micro-quanti ties of lipids. 
F. A. Gardner. Ph.D. Dissertation, University of Missouri. The role of 
gestions for Spraying Commercial Apple Orchards-1961". 
Project No. 258 
Leader: Daniel F. illikan 
Objectives: 
arlin N . Rog"rs 
A. Identify and rec end control easures for any epiphytotic that uuld 
seriously threaten a horticultural crop. 
B. Study th" etiology, sy pto atology and c ntrol of ne  diseases of orna-
ental plants. 
Project o, 285 
Le-~der: . F. illikan 
. . odbey 
eotge all 
ilton aitlin 
obert E. r  
. . chr e er 
bjectives: 
. Physiology and i c istr  f ir s lti lication. 
B. ffects of nti etabolite,  t  r i  f r t i   l i  i . 
ther g cies or r iz li  ()oper<lfill  ill t i   j t: 
issouri gric lt ral ri t t   ti lt  
and ep-art enr f ric lt r l i t . 
Publicatiom: 
aitlin, ilto  a  . . e  . 
tion and ill R~-acti n ei iti s f l l   r  
ith obacco osaic ir s. 
ro n, . . a  . . illi . . Ul1US
sue Phytopatholog  : . 
Project o. 291 
Leader: elbert . e ill 
bjecti1les: 
. . 
A. Evaluation of ne  stra berr  arieri s. 
B. I prove ent f stra rri s  r i . 
. valuarion f blac err   r rr)' i
. eter ination f t e s s f t rilit  i  
ethods f contr l. 
Publications: 
" he terility r l  i  , . 
ence on is"ases. . 
Project o. 293 
Leader: . . o ers 
J. E. it  
ay . t e er r 
. . Schrcx.-der 
bjectives: 
. elation f soil a al sis t  fl r r ti   lit . 
B. reenhouse en ir t  it  ff t  fl r r ti . 
C. Facrors affectin  t e i  ali t  f t fl rs . 
Publications: 
ogers, arli  . . ear ar  s a ra  c lt re. . irect e c -
ing vs. potting snapdra  seedlings. enna. lo er ro ers ulleti  118:3-5. 
Project o. 295 
Leader: . 1. Fields 
bjectives: 
eil Finley 
. orrelate the factors of ra  produce quality as ro their resulting influence 
on arket quality of processed vegetables . 
B. scertain the ti e interval at hich vegetable crops il  re ain at opti-
u  aturity for a given processed quality grade. 
C. Develop objective techniques for easuring factors of quality grade on ra  
and processed vegetables. 
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Project No. 433 
Leader: . L. Fields 
Objectives: 
A. . Garrett 
A. To deter ine what (he ical indexes of deco position ay be associated 
ith specific t,',od spoilage icro-organis s in processed Horticultural pro-
ducts. 
B. To deter ine the degree of icrobial deco position as related to the 
a ount of the chemica l index present. 
e. To deter ine change in quality of the ra  or processed food hich de-
co position has produced. 
. o deter ine the efleet of processing etho s upon the deco pos ition 
products. 
roject o, 434 
ea er : on ields 
eil i  Ie)' 
i"wIlY rr tt 
Obj~cti 'e  
.  t r i  t  lect f e t s i  r s i  egum s ex trans of such 
r  tClOds  , r , r  , li  ea s, beets, spinach, 
u:ls , , :lk  , i , Iri  t t es, ilk, broccoli and 
rnar  ke. 
.  t r i  C:lt ti ti  i  t  r c  f s  c ounds as phos-
att , c s . l . t i , st . fr ct se, sucrose:: and invt'rt sugar. 
e     eat cti atio  f s r s et een species and 
 i . 
e O.
a el
t
  r t  t ri r ti  f thick hite gel 
 t r  r  t  rf r a ce f egg hite. 
 i i    of  ite and its effect 
 it  l tr t r  t ari s storage te pera-
res. 
.  i  li  t s a  treat ents to-
 t i  lit  i  ll    r cts. 
. t i  t  i l      f ir   s ell egg quality, egg 
iti  f o l r rti    it . 
. t r i  t  ff t f i l i ti   t  f cti al properties of 
 it  ts. 
. I sti t  t  ff ti  f rious f r t ti  tec i es (particularly 
" ti  ll ) a  t  ssi l  s  f i l l c i  agents to retard 
t  r i  r ti  i  g hite. 
. e ise et s f r t e ificati  a  tilizati  f t e chalazal fraction 
f gg ite a  e  l . 
ther gencies or r ons ooperating i  this esearch roject: 
orth entral ar ting-7. 
ublic ti : 
unningha , F. E., ]. otterill and E. . Funk. 1960. he effect of 
season and age of bird. 3. n the perfor ance of egg hite in angel cakes. 
Poultry Science 39: 1446-1450, ove ber 1960. 
O. J. Cot eril .  si ple procedure for the esti ation of total lipids in 
liquid egg hite. Poultry Science. 
J. T. Colburn, .S. Thesis, niversity of issouri.  odified test for 
icro-quanti ties of lipids. 
F. A. Gardner. Ph.D. Dissertation, University of issouri. The role of 
chemical additives in altering the functional properties of egg white. 
Project No. 164 
Leader: A. B. Stephenson 
E. M. Funk 
Q. B. Kinder 
Bobby Roy Jones 
Objectives: 
A. Within the Recurrent Selection Population. 
1. To determine the value of recurrent selection as a breeding method for 
increasing egg numbers in chickens. 
2. To determine the changes in other quantitative economic traits when 
selection is based on egg numbers. 
B. Within the Intraflock Population. 
1. To determine breeding progress by family and individual selection. 
2. To determine the influence of relaxed selection in the inrratlock popula· 
rion of S. C. White Leghorns. 
3. To determine changes in or her economic traits of the inrratlock popul:t· 
rion when mass selection is made on egg size. 
Otber Agencies or Organizatiom Cooperating in this Research Project: 
North Ccntral-47 Evaluation of Breeding Systems for Chickens. 
Pub/icatiom: 
Rq>ort of the Missouri Station in the Annual Report of the North Central 
Regional Breeding Project. 
Profert No. 244 
Leader: Q. B. Kinder 
E. M. Funk 
]. E. Savage 
A. B. Stephenson 
E. Loren Nichols 
Objectit1es: 
A. Effect of season of hatch on productive performance and economic return 
from egg strain birds in first year of production. 
B. Effect of season of hatch on second year production. 
C. Effect of amount of floor space on adult performance of egg strain birds. 
D. Effect of system of feeding during growing and laying period on perform-
ance. 
E. Interrelationship and interaction between objectives A, C, and D. 
Publications: 
Research Bulletin 723. Effect of Season of Hatch on Productive Perform· 
ance. January 1960. Q. B. Kinder and E. M. Funk. 
Paper presented at Poultry Science August 1960, 49th meeting, Davis 
California. Floor Space Studies with Laying Hens. Q. B. Kinder. 
Project No. 255 
Leader: ]. E. Savage 
E. M. Funk 
A. B. Stephenson 
John Yohe 
Elmer L. Nichols 
Dale A. Ross 
Objectives: 
A. Determine the effect of unidentified nutritional factors on reproduction. 
B. Determine the effect of naternal diet on performance of progeny. 
Project No. 277 
Leader: ]. E. Savage 
E. M. Funk 
A. B. Stephenson 
John Yohe 
Dale Ross 
Objectives: 
A. To determine the requirement of the chick for amino acids. 
B. To determine the requirement of the chick for unrecognized growth factors. 
Publications: 
Pathology and arginine deficiency in the chick. P. M. Newberne,]. E. 
Savage and B. L. O ' Dell. 1960. Journal of Nutrition 72: 347-352. 
Distribution of the Major nitrogenous compounds and amino acids in 
chicken urine. B. L. O'Dell, W. D . Wo,)ds, OSM. A. Laerdal, A. M. Jeffay 
and]. E. Savage. 1960. Poultry Science 39: 426-432. 
Effect of Phyric Acid on zinc availability. B. L. O 'Dell and]. E. Savage. 
1960. Society for Experimental Biology and Medicine 103:304-306. 
Project No. 292 
Leader: H. V. Biellier 
Armando Rosales 
E. M. Funk 
Clifford Shull 
Objectives: 
A. The effect of varying day lengths on rime of oviposition in the domestic 
fowl. 
B. M:tinrenance of egg production in yearling hens. 
Publirations: 
The effect of age of restricting light during the adolescent period on re· 
productive performance of chickens subjected to various day lengths. H. V. 
Biellier. Poultry Science 39: 1235, 1960. 
Project No. 296 
Leader: Harold V. Bidlier 
E. M. Funk 
Armando Rosales 
Clifford Shull 
Objectit•es: 
A. To determine the level of thyroid gland activity of laying hens as related to 
age, season , and rate of egg production. 
B. To determine the effect of environmental temperature and light on thyroid 
gland activity of laying hens. 
Other Agencies or Organization.r Cooperatifzg in this Research Project: 
Submitted by the Department of Poultry Husbandry as a contributing pro-
ject to North Central Regional Project North Cenrral43 , "Physiologic responses 
of laying fowl to their environment." 
Project No. 3 13 
Leader: E. M. Funk 
Objectives: 
0.]. Kahlenberg 
A. To determine the relationship of the kind and amount of ingredients in the 
ration to the flavor of cooked broilers, fowl , roosters, and turkeys. 
B. To determine the influence of present processing procedures on flavor 
changes in the cooked birds. 
C. To determine the influence of packaging materials and storage conditions 
on flavor stability . 
Other Agencies or Organizatiom Cooperating in this Research Project: 
Home Economics and Agricutlural Economics. 
Publications: 
Factors Affecting Poultry Flavor. The effect of a mechanical Quick-Chill 
Cooling unit. Kahlenberg, 0 . ]., E. M. Funk, L.A. Voss, Leta G. Maharg, and 
Nancy L. Webb. 1960. Poultry Science 39: 350-353. 
Factors affecting Poultry Flavor. The effect of semi-synthetic and prac· 
tical type rations on palatability of broilers. 
Project No. 323 
Leader: E. M. Funk 
Objectives: 
0.]. Kahlenberg 
A. Comparison of various cooking procedures for tenderness and cooking 
losses. 
B. Improvement of shelf life and wholesomeness of poultry by developing 
methods of cooling cooked poultry meat before boning. 
C. To investigate various cooling temperatures and rime periods of the boned 
precooked meat for prolonged shelf life and low bacterial counts in the 
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finished frozen or canned product. 
D. To study the effect of freezing temperatures and rime for tenderness, flavor, 
storage life, and wholesomeness. 
Publications: 
Experiments in Precooked Poultry. Kahlenberg, 0. J. and E. M. Funk, 
1961. Missouri Agricultural Experiment Station Research Bulletin 748. 
Project No. 344 
Leader: H . V. Biellier 
E. M. Funk 
A. B. Stephenson 
J. E. Savage 
Rona ld Paschang 
Objectives: 
A. Formul.rion and resti ng feeding practices for growing turkeys. 
B. Testing the value of pasture :md fnragt· crops for supplementing turkey ra· 
cions. 
RURAL SOCIOLOGY 
Project No. 29 
Leader: John S. Holik 
C. E. Lively 
Herbert F. Lionberger 
Rex R. Campbell 
Objectives: 
This project is essentially a continuation of the long range objectives of a 
previous project P-29 entitled Social and Cultural Factors Affecting the Dis-
semination and Use of Scientific Farm Information by Missouri Farmers, which 
it supercedes. General objectives will be to (1) isolate elements within the 
social and cultural structure which either inhibit or facilitate the dissemination 
and use of scientific farm informaron, (2 ) to dcrermne bow these clements 
operate, and (3) ro determine what variation occurs in this respect within the 
culture core areas defined by Lively and Gregory. The following division of 
work is anticipated. 
A. Study of social and cultural factors, in the Cabool and Fairfax communities, 
which influence the dissemination of scientific farm information. 
B. Study of the comparative influence of social-cultural factors, in other se· 
leered culture core communities, which influence the dissemination and use 
of scientific farm information. 
C. Study of the comparative influence of social-cultural factors, in other se-
lected communities in areas undergoing industrial ization and urbanization, 
which influence the dissemination of scientific farm information. 
Other Agencies or Organizations Cooperating hz this Research Project: 
Foundation for Research on Human Behavior, and National Project on 
Agricultural Communications. 
Publications: 
Lionberger, Herbert F. , Campbell, Rex R., and Holik, John S., "A Method 
of Measuring Communication Potential of Inter-personal Communicative Net· 
work." 
Campbell, Rex R., and Holik, John S., "The Relationship Between Group 
Structure and the Perception of the Communities Willingness to Change." 
Project No. 143 
Leader: Lawrence M. Hepple 
Objectives: 
Charles E. Lively 
A. To check and verify, edit, construct, illustrate charts and graphs, and other· 
wise do what may be necessary to prepare the seven manuscripts already 
written for publication. Also, to write and prepare for publication Parr VIII, 
the summary-implications and final part, of the eight-part series of publi-
cations of Project G-143, of which this represents a revision. 
B. To analyze and summarize available data bearing upon certain problems of 
interest bur nor covered in the eight-part publication referred to in Major 
Objective A. These represent problem by-products of the main project sum-
marized in the Pans 1- VIII mentioned under Objective A above. These 
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problems, although supplementary to rhe main project, are regarded as per-
tinent to it, and of considerabk value in themselves when studied with rhe 
data at hand. 
Other Agencies or Organizations Cooperating in this Research Project: 
Missouri School of Rel igion. The Rocke fe ller Foundation . 
Project No. 201 
Leader: Edward W . Hassinger 
Robert L. McNamara 
Charles E. Lively 
Objecti-ves: 
A. To determine the cultural factors influencing fami ly and individual behavior 
with respect to the maintenance of personal and community he-Alth. 
B. To determine the variation in patterns of health maintenance in difl"erenr 
social an .. :.as. 
C. To build a continuous inventory of health personnel and facil it ies. 
D. To interpret the meaning of changing socia l organiza tions for the mai n-
tenance of personal and community health. 
E. To determine the acceptance and use of health insurance plans for rural peo· 
pic. 
Publications: 
The Fami lies-Their Physicians-Their Health Behavior in a Northwest 
Missou ri County, by Edward W . Hassinger and Robert L. McNamara, Agri-
cultural Experiment Station Bulletin 754. 
A Sociologist's View of Public Hea lth , Charles E. Livel y. Paper read at 
the annual meet ing of rhc Missouri Public Health Association, May 1960. 
A View of the Relations between Centrali zed and Lncal Social Systems, by 
Edward W. Hassinger, manuscript submitted to J ournal of Rural Sociology, 
J ournal Series 2185. 
A Comparison of Opinions about Ph ysicians between Open-Country Sam· 
pies Taken from T wo Rura l Social Areas of Missouri , by Edward W . Has-
singer and Robert L. McNamara. J ournal Series 2171. 
Healtl1 in Two Counties-A Comparison and Summary by Edward W. 
Hassinger and Robert L. McNamara. 
Project No. 201 - 4 
Lt:ader : Robert L. McNamara 
Saad M. Gadalla 
Robert P. Montaba 
Objectifies: 
A. To determine the incidence of accidents on farms and farm homes in Mis-
souri. 
B. To isolate and measure accurately by empirical means the effect of certain 
characteristics of the farm and farm home on the incidence of accidents. 
C. To isolate measurable components of human factors which rend to make 
the accidents of a person exceed beyond chance expectancy those of another 
person, provided that other factors are equal. 
Other Agencies or Organizations Cooperating in this Research Project: 
United Stares Public Health Service, National Institute of Mental Health. 
Publications: 
Gadalla, Saad M. "Fact Finding Basic ro Accident Prevention: A Research-
er's View," Report of the Conference on H ome Accident Prevention (St. Lnu is: 
Home Accident Prevention Pool, May 25 , 1960). 
Gadalla, Saad M. " Some Approaches to the Study of Environmental and 
Human Factors Associated with Farm Accidents" (paper presented before rhe 
Rural Sociological Society at Pennsylvania State University, August 27, 1960. 
Universi ty of Missouri Agricultural Experiment Station, J ournal Series No. 
2203.) 
Project No. 266 
Leader: C. L. Gregory 
C. E. Lively 
Mary Brown 
Edward Tomich 
Objectives: 
The major objectives of this research is to define and show the significance 
finished frozen or canned product. 
. o study the effect f freezing te peratures a d ti e for tenderness, flavor, 
storage life, and boleso eness. 
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jectives: 
e ajor objectives f this research is t  define and sho  the significance 
nf socio logical and psychological factors influencing the purchase and con-
sumption of food . 
Project No. 306 
Leader: John S. Holik 
Objectives: 
Virgil W. Lane 
A. What types of community undertake a planned progress program. 
B. What types of program are undertaken and what priorities are likely to be 
given to different types of projects. 
C. What are the types of community project most likely to succeed. 
D. What are the methods and processes commonly followed bv small com-
munities that undertake a planned progress program. 
Otber Agmcies or Org<mizatious Ctmperating in this Research Project: 
The Union Electric Company, St. Louis, Missouri. 
PubliL"ations: 
"The Role of High School Students In Community Developments" by 
John S. Holik and V. Wayne Lane. 
Project No. 325 
Leader: Robert L. McNamara 
ObjeL"Iives: 
Charles E. Lively 
This project is concerned with a contiguous area of about 16 counties in 
Southwest Missouri where an intl'gr:w.:d agricultural·industrial economy appears 
to be emerging. The project represents one aspect of <l concerted approach to 
the problems of the area, and is concerned onl y with the human resources of 
that area. The major objectives may be stated as follows: 
A. To interpret United States Census and other reports concerning population 
and agriculture so as to provide a benchmark on hum:tn resources ti.>r the 
Southwest Missouri area. 
B. To make 1957 e-stimates of urban, rural-nonf:trm, and rural -t:trm population 
and similar periodic estimates after 1957 for the Southwest Missouri are:L 
C. Tn make specific spot studies of migration, occupational structure, cduca-
rion, kvcl of living, use of manpower and employable skills in the South-
west Missouri area. 
PublicatiorlS: 
"Impact of Rural Migration on the City", by Robert L. McNamara, Con-
tribution from the Missouri Agricultural Experiment Stati<>n, Journal Series 
#2244, October 1960. 
"A Review of Population Trends and Their Social and Economic Signifi-
cance" by Robert L. McNamara. To appear in Proceedings of the Town-Coun-
try Church Institute, Columbia, Missouri, February 1961. 
"Rapid Migration of Ozark's Rural People to Metropolitan Centers" by 
Charles E. Lively, The Ozark's Mountaineer. Volume 8, #ll, December 1960. 
"A Method for Estimating the Population of Missouri Counties" by 
Thomas Dundon with collaboration of Robert L. McNamara, Business and 
Economic Review, University of Missouri, Volume 2, #1, Oanuary 1961). 
Population Change and Net Migration in Missouri, 1950-1960, by Robert 
L. McNamara. 
Project No. 378 
Leader: John S. Holik 
Objectives: 
A. To determine the usefulness of the Missouri County Agent Inventory as a 
predictive instrument for selecting candidates likely to be successful as 
county agents and co establish norms for the use of the Inventory in Mis-
souri. 
B. To do a detailed item analysis with the view of shortening the instrument 
without materially reducing its validity or its reliability. 
C. To contribute data for validating the Inventory on a National basis. 
Other Agencies or Organizations Cooperating in this Research Project: 
University of Missouri Research Council-Funds Contributed. University 
of Missouri Agricultural Extension Service-Manpower Contributed. 
Project No. 402 
Leader: Charles E. Lively 
Joseph T. Howard 
Ali Chaudhari 
Objectives: 
The major objective of this project is to determine the distribution and 
trends of employment opportunities among farming and nonfarming occupa-
tions and industries, both rural and urban, and to estimate, within broad oc-
cupational and educational levels, the approximate extent to which the cur-
rent and projected surplus manpower of the rural areas of Missouri mighr ex-
pect to be gainfully employed. Also to learn the extent to which background 
and formal education may atfect the conditions of employment. 
A. To chart and analyze the trends in number of persons arriving ac employ-
ment age on farms and in rural-non-farm and urban areas, 1930-1960, with 
projections to 1970. 
B. To chart and analyze the rrends in volume and composition of employed 
manpower on farms, in the rural-nonfarm. and in the urban areas, 1930-
1960, with projections to 1970; and to estimate the relative numbers of 
occupational opportunities rhat may occur in these areas, by broad occupa-
tional gro ups, wirh implications for the educational preparation necessary 
for such employment. 
C. To chart and analyze trends in the education of farm, rural-nonfarm and 
urban youth, 1930-1960; with projections co 1970; and to infer the implica-
tions of such preparation for matching prevailing occupational patterns. 
D. To estimate the number of employable persons in the rural population who 
may be educationally unequipped to compete successfully for the employ-
ment opportunities that may be available in Missouri, and to suggest pro-
cedures for improving their eligibility. 
Other Agencies or Organizatio11s Cooperating in this Research Project: 
Missouri State Department of Education, Department of Agricultural 
Education of the University of Missouri, have cooperated during the year. 
Publications: 
Joseph T. Howard, Occupational and Geographical Distribution of High 
School Students in Three Small Towns in Missouri: 
Project No. 411 
Lt:ader: Robert L. McNamara. Others, one representative from each of the 
cooperating agencies. 
Objectives: 
A. To obtain data on income and dependency for the aged. 
B. To survey the housing conditions and living arrangements of the aged. 
C. To obtain a cross-section of opinion of the aged with respect to their re-
tirement problems; health, income, and leisure rime. 
Other Agencies or Organizations Cooperating in tbis Research Project: 
Aging in Missouri. Under this title, the projecr received financial and 
technical support from the University of Missouri. Sunnen Foundation, Kansas 
City Association of Trusts and Foundations, Governor's Committee on Aging. 
Publications: 
Aging in Missouri: Some Aspects of Growing Old as reported by a Sam-
ple of Elderly Persons. By the University Research Committee on Aging. Au-
gust, 1960. 
SOILS 
Project No. 6 
Leader: C. E. Marshall 
Objectives: 
K. B. Deshpande 
The major objectives are the characterization of heavy clay soils as to their 
physical, mineralogical, and chemical properties and in respect of their suita-
biliry for che growth of plants. One of the central problems in che relation-
ship between the physical and chemical properties and the derailed mineralogi-
cal nature of soil clays. 
Publications: 
Comparisons of electrometric measurements in clay systems. K. B. Desh-
pande and C. E. Marshall. Journal Physical Chemistry. 
Project No. 77 
Leader: E. M. Kroth 
J. F. Thornton 
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V. C. Jamison 
George E. Smith 
Melton H . Brown 
Phil M. Smith 
Joe Roe Eagleman 
Objectives: 
To determine the effect of soil fertility additions on the runoff and erosion 
under different cropping systems. 
Other Agencies or Organizations Cooperating in this Research Project: 
Southwest Cenrer, Agricultural Research Service, United States Depart· 
menr of Agriculture. Southwest Center-BI0-3. 
Publications: 
Whitaker, F. D .. Jamison, V. C. and Thronron , ]. F. Runoff and Erosion 
losses from Mexico si lt loam in relation to fertili zation and mhcr management 
practices. Proc. Soil Science Society of America. 
Project No. 99 
Leader: E. M. Kroth 
L. E. Barnes 
M. H. Brown 
E. R. Calvin 
E. R. Crabtree 
T. M. Dean 
Rex Horton 
Phil M. Smith, III 
William G. Stratton 
Objectit•es: 
A. T o srudy the infl uence of fertilizer nutrients on the producrion of pasrure 
crops on different soil types. 
B. Effect of supplemental irrigation on beef gains from pasrures receiving high 
levels of fertilizer rrearmenr. 
Project No. 117 
Leader: E. M. Krorh 
]. A. Roth 
L. E. Barnes 
M. H. Brown 
E. R. Calvin 
R.]. Crabtree 
T.M.Dean 
Rex Horton 
Phil M. Smith 
Objectives: 
To compare the production of crops grow n continuously and in different 
sequences under different nurrient levels on the various soils of the stare. 
Project No. 170 
Leader: Ted R. Fisher 
Objectit•es: 
Ray Reeves 
A. T o develop and improve suitable accurate methods to be used in the soil 
resri ng laborarories. 
B. T o prepare suitable reagents, standards, check samples, and equipment for 
rhe soil resting laboratories. 
Project No. 178 
Leader: G. E. Smith 
E. R. Krorh 
]. A. Roth 
R. ]. Crabtree 
L. E. Barnes 
M. H. Brown 
Theodore Dean 
Phil M. Smith 
L. S. Murphy 
Objectitoes: 
To study rhe influence of fertilizer materials on crop response. 
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Publications: 
Recovery of Fertilizer Nitrogen From Soils. Wagner, G. H. and Smith, 
G. E. Missouri Agricultural Experiment Sr:trion Research Bulletin 738. 
Project No. 206 
Leader: C. L. Scrivner 
James C. Baker 
Maurice Fugate 
Fred Gilbert 
Kenneth Vogt 
H. H. Krusekopf 
Objectit•es: 
The detailed classification and chamcterization of the soils of Missouri is 
the overall objective. 
A. Completion of Soil surveys of Henry and Saline Counties and initiation of 
surve ys in two other coun ties as ycr undetermined. 
B. Mineralogica l. chemical and physical charactcriz:aion of soils of Missnuri . 
Other Aget~cies or Orgar1izatiom Cooperating in this Research Project: 
Unitc·d Stares Department of Agriculture Soil Conservation Service. 
Project No. 208 
Leader: George H. Wagner 
Objecti11es: 
V crnun Rc.:nner 
To study the dfccrs on plant growth of some constituents of soil organic 
marrcr: 
A. Carbon compounds. 
B. Nitrogen compounds. 
C. Extracts of humus. 
Project No. 209 
Leader: C. M. Woodruff 
Objectit,es: 
A. To determine the relative productiveness of subsoil exposed by erosion 
when cropped to legumes, supplemented with lime, phosphorus and po· 
tassium as wnrrasted with grasses supplemented with nitrogen , lime, phos-
phorus, and potassium with the respective crops harvested for hay. 
B. To determine rhe relative desirability of fall plowing as contrasted with 
spri ng plowing of subsoi ls for the production of corn in terms of the effect 
of rime of plowing upon the capacity of the soi l ro provide water t(>r the 
corn through rhc summer season. 
C. To determine the extent to which phosphorus applied to subsoil in differ-
ent amounts and in different forms ma y be recovered by red clover and 
alfalfa grown continuously on the soil until rhe initial treatments of the soil 
are no longer effective in providing phosphorus for the crops. 
Project No. 210 
Leader: Wayne L. Decker 
Objectit•es: 
A. To measure water use by agricultural plants. 
B. To measure such environmental elements that arc important ro the agricul-
ture of Missouri. 
Other Agencies or Organizations Cooperating h1 this Research Project: 
Agricultural Research Service, Dep:mment of Agricultural Engineering. 
Publications: 
A Comparison of Evapotranspiration as Estimated by the Hear Budget and 
measured by the Water Balance". Final Report, Contract 9563, University of 
Missouri Gerber, ]. F. and Decker, W. L. 
"Estimates of Bowen's Ratio by Hear Budget Measurements of a Corn 
Field". Gerber, ]. F. and Decker, W. L. J ournal Geographic Research 65:3699· 
3702, 1960. 
"Evapotranspiration and Hear Budget of a Corn Field". Gerber,]. F. and 
Decker, W. L. 
Project No. 211 
Leader: Earl M. Krorh 
George E. Smirh 
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C. L. Scrivner 
Vernon C. Jamison 
Joe Roe Eagleman 
Phil M. Smith, III 
Objectives: 
To determine rhe wa rer storage capacities and the optimum rate of water 
application for the different soils of the state. 
Other Agencies or Organizations Cooperating in this Research Project: 
Eastern Section, Soil and W ater Conservation. Research Branch, Agricul-
tural Research Service , United States Department of Agriculture. Southwest 
Center bS-5. 
Publications: 
Jamison, V. C. Proceedings of International Soil Science Society. Seventh 
Congress, 1960. " Water Movement Res tricti on by Plant Residues in a Silt 
Loam Soil." 
Project No. 229 
Leader: Ted R. Fisher 
E. M. Kroth 
J. A. Roth 
Phil Smith 
L. E. Barnes 
Theodore Dean 
R. J. Crabtree 
Objectives: 
To improve correlation between soil tests performed in the laboratory and 
field responses to soil treatments. 
Project No. 231 
U:ader: E. M. Kroth 
Objectives: 
M. H. Brown 
Determine the possibilities for increasing soil organic matter and deepen-
ing soils through addition of carbonaceous crop residues and chemical nitrogen. 
Project No. 263 
Leader : C. M. W oodruff 
J. L. Mcintosh 
J. D . Mikulcik 
Objectives: 
A. To determine response of corn to banded phosphate at different energies of 
removal of phosphorus from soi ls. 
B. To determine the potassium contents of corn plants throughout theJt growth 
period in relation to rhe quantities of potassium held at different energies 
of removal in the soil. 
C. To determine the concentrations of phosphorus and the acidities developed 
by different compounds of phosphorus in the dissolution process by which 
pellets of fertilizer react with the soi l. 
D. To determine the su·sceptibilities of differtnt piant species to potassium in-
duced boron deficiencies in soils. 
Other Agencies or Organizations Cooperating in this Research Project: 
International Minerals Corporation. Olin Mathieson Chemical Corporation. 
Publications: 
How Potassium Caused Boron Deficiency in Soybeans-Better Crops with 
Plant Food, Volume XLIV No. 4. Testing Soil for Potassium-Proc. Int. 
Society Soil Science. 
Project No. 267 
Leader : James A. Roth 
Earl M. Kroth 
G. E. Smith 
Objectives: 
A. To determine the most efficient fertilization practices for optimum rerurns 
from cotton production. 
B. To improve soil tilth of heavy clay soils. 
C. To investigate the factors that influence growth p rocesses and boll set in 
cotton. (Not active in 1960.) 
D. To study the properties of soils producing cot ton (Nor active in 1960.) 
Publications: 
Southeast Missouri Research 1960 (Bulletin 4) summarizes the agricultural 
research included at the Southeast Missouri Research Center in 1960. 
Project No. 268 
Leader: Earl M. Kroth 
George E. Smith 
T. R. Fisher 
James A. Roth 
Lewis E. Barnes 
Melton H. Brown 
T. M. Dean 
Phil M. Smith 
Objectives: 
To determine the proper use of fertilizer nutrients in connection with 
other management Practices for the most efficient production ot corn on the 
various soils of the state. 
Project No. 281 
J.eader: W ayne L. Decker 
Objectives: 
J ames D . McQuigg 
A. 1o calculate the geographic di stribution and probability of climatological 
events. 
B. Correlation weather occurrences to specific responses of agricultural crops or 
animals. 
Other Agencies or Organizations Cooperatitzg hz tbis Research Project: 
Soils blepartment in Cooperation wirh the United States Weather Bureau. 
Publications: 
"Management Decisions when Weather is an Economic Factor" McQuigg, 
J. D . and Doll, J. P. Third Conference on Applied Meteorology, April, 1960. 
" Preci pitation Probabiliries in the N orth Central Region" Shaw, R. H.; 
Barger, G. L., Dale, R. F. Missouri Agricultural Experiment Station Bulletin 
753, 1960. 
Project No. 304 
Leader E. R. Graham 
James A. Roth 
Phil M. Smith 
Lewis E. Barnes 
Objectives: 
fl. . To study the ettect of the rate and rime of application on rhe efficiency of 
applied nitrogen. 
B. To study the efficiency of ammonia nitrogen as compared to nitrate nitro· 
gen. 
C. To study the effect of local weather on the over-all efficiency of nitrogen 
treatments for corn. 
Project No. 324 
Leader: Wayne L. Decker 
Objectives: 
.11.. To develop a method for determining the climatological distribution of 
rain clouds by use of radar. 
B. To collect data which will yield information concerning areas for which 
storm genesis or dissipation is favorable. 
Project No. 357 
Leader: G. H . Wagner 
G. E. Smith 
E. M. Krorh 
P.M. Smith 
J. M. Roth 
L. E. Barnes 
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R. J. Crabtree 
Objectives: 
To evaluate the soil factors that influence the yield of soybeans, and srudy 
the effect of soil management pracdces of added soil nutrients and amendments 
as a means of affecting yield and quality. 
Publications: 
Nutrition of Soybeans. Presented at Soil Fertility and Plant Nutrition 
Short Course, December 1, 1960, Columbia, Missouri. To be published as part 
of a Missouri Experiment Station Research Bulletin. 
Project No. 358 
Leader: E. M. Kroth 
G. E. Smith 
P.M. Smith 
L. E. Barnes 
M. H. Brown 
T. M. Dean 
Objectives: 
Study the effect of fertilizer treatments and soil management practices for 
alfalfa and Birdsfoor trefoil on different soil types. 
Project No. 374 
Leader: George E. Smith 
Objectives: 
R. J. Crabtree 
A. To determine the efficiency of mixing equipment and the amount of segre· 
garion that occurs when different fertilizer materials are blended and ap-
plied to land with various rypes of spreader trucks. 
B. To determine crop response to blended fertilizer materials when applied by 
spreader trucks, drills and seeding equipment, in comparison with granu· 
Jared mixed fertilizer. 
Project No. 414 
Leader: C. E. Marshall 
Objectives: 
L. L. McDowell 
The formation and development of soils is largely concerned with rela-
tively slow changes in soil minerals. Surface reactions control many of these 
rare processes. We have previously investigated feldspar surface (Research Bul-
letin 613 and 614), and are now engaged upon mica surface. In carrying our 
this work very small amounts of materials pass into solution and have to be 
determined. We have already realized the advantages of radioactive elements 
and use them to carry out studies of weathering and surface reactions. 
Publications: 
Ph.D. Thesis, L. L. McDowell. An Investigation of the Surface Chemistry 
of the Micas, August 1960. 
Project No. 416 
Leader: C. E. Marshall 
G. E. Smith 
E. M. Kroth 
Objectives: 
The general purpose is to obtain an understanding of the relationships be-
rween the proportions of cations on the exchange complex, their absolute and 
relative activities and the mineral nutrition of plants. This is to be a field srudy, 
to take up certain aspects of a previous greenhouse srudy. (Research Bulletin 
285-"The Exchangeable Bases of Two Missouri Soils in Relation ro Com-
position of Four Pasture Species.") 
Project No. 417 
Leader: E. R. Graham 
D. D. Killion 
C. Rex Rhoades 
Objectives: 
To study the physical and chemical properties of soils which are related ro 
ferriliry and plant nutrition by the addition of radioactive isotopes under narural 
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and artificial environment. The properties of soils which may be studied by 
activation of stable isotopes by neutron bombardmenr will also be investigated. 
Project No. 418 
Leader: E. R. Graham 
Objectives: 
D. D. Killion 
To study the movement of rain-out Sr90 from surface soil to impounded 
water systems. 
Project No. 419 
Leader: C. E. Marshall 
Objectives: 
C. L. Scrivner 
The state of Missouri offers unrivalled opportunities for rhe quantitative 
srudy of processes of soil formation and development. It is partly glaciated, 
partly unglaciated; it offers a wide variety of parent materials, together with 
regular but not extreme variations of climate and of vegetation. The formation 
of claypan, hardpan and fragipan layers is co.mmon in the state, but we know 
very little about the rwo lase-named. Our knowledge of the claypan has been 
advanced by previous bur spasmodic studies carried out mainly under Hatch 
Research Project #6. 
The broad objective is to advance our knowledge of soil formation and de-
velopment in Missouri. This is essential co a proper understanding of our soils 
as rhey exist today. It forms an extremely important link with rhe soil survey, 
where the problems are first recognized. 
Project No. 436 
Leader: George E. Smith 
Earl M. Krorh 
Melton H. Brown 
Theodore M. Dean 
Objectives: 
Field plot work of the Department of Soils at Columbia is being trans· 
ferred from the Beasley to the Bradford farm starting in the fall of 1960. It is 
planned that all of the work (with the possible exception of Range J, Beasley) 
will be transferred to the Bradford Farm by 196 I. 
Before derailed field experiments can be established on the Bradford farm 
the following general developments are required. 
A. Removal of fences and hedges. Removal of brush from fences that will re· 
main. 
B. Establishment of waterways to aid in the removal of runoff water and for 
reducing erosion. 
C. The construction of roadways berween experimental ranges, and seeding. 
D . Land leveling and smoothing. 
E. Rebuilding of some terraces and the seeding of bulk fields that will not be 
u;;ed for experimental plots for some time. 
F. Removal of the remainder of che cop soil from eroded areas, where subsoil 
experiments will be established. 
G. Construct building co be used as a shop, farm office, machinery and ferti· 
lizer storage. 
After this initial work is completed, maintenance work will be required 
that has lircle connection with the specific research studies that will be initiated. 
Separate records will be kept of the rota! funds spent for building con-
struction and for general field work. 
It is estimated that $10,000.00 will be spent before June 30, 1961. After 
this initial period the annual cost should not exceed $1500.00 per year. 
VETERINARY MEDICINE 
Project No. 108 
Leader: G. C. Shelton 
A. H. Groth 
D. E. Rodabaugh 
Objectives: 
A. To evaluate present methods of control of the internal parasites in rumi-
nants. 
B. To determine the efficiency of present anrhclminrics. 
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C. To study the effects of some of the newer anthelmintics on gastro-intestinal 
parasites. 
D. To determine more accurately the relative disease-producing powers and 
the histopathology of certain gastro-intestinal parasites in ruminants, under 
Missouri conditions. 
Publications: 
Some Critical Evaluations of Anthelmintics for Ruminants. American 
Journal of Veterinary Research (Prepared for Press.) 
"Gastrointestinal Parasitism in Ruminants with Some Aspects of Control." 
Presented at 97th Annual Meeting of American Veterinary Medical Associa-
tion, 1960. 
"Recent Developments in Control and Treament of Parasitosis of Farm 
Animals." Presented at Annual Meeting of Minnesota Veterinary Medical As-
sociation, January 1959. 
Project No. 140 
L"tder: Cecil Elder 
Donald E. Rodabaugh 
Harold B. Wright 
Objectives: 
A. To study the factor or factors influencing antibody production in hog 
cholera immunization . 
B. To study stress factors and their efl"ccr upon the immunity. 
C. To study rhc immunity produced by the administration of modified hog 
cholera vaccines. 
D. To determine if raising hogs in confinement presents ''significant srress fac-
tor. 
E. To determine if other vaccinations administered ar the rime of hog cholera 
vaccination constitute a significant stress factor. 
F. TO' try to develop laboratory rc:chni<jues used ar rime of challenge ro meas-
ure difft:rcnce in tissue reaction of swine placed under stress when vacci-
nated. 
G. To develop a laboratory mer hod for the diagnosis of hog cholera. 
Publications: 
Factors Influencing Immunity in Hog Cholera Vaccin:ttion, Journal of 
American Veterinary Medical Association, Volume 136, 1960, page 617. 
Project No. 145 
Leader: H. C. McDougle 
A. H. Groth 
E. L. McCune 
Objectives: 
A. To continue the rube agglutination rest for the detection of pullorum dis-
ease in turkeys. Typing Salmonellas that are isolated. 
B. To continue typing Salmonella, paratyphoid, and paracolon organisms iso-
lated from infected birds. 
C. To institute a Salmonella typhimurium testing program, using "0" antigen 
in the rube agglutination test. 
Project No. 176 
Leader: H. C. McDougle 
A. H . Groth 
E. L. McCune 
Objectives: 
A. To determine the ability of Terramycin or irs vehicle to raise titres. One 
previous test using injectable Terramycin in oil gave positive results. 
B. To determine the face of standard, and variant S. pullorum when injected 
into healthy housed turkeys. 
C. To secure poults naturally infected with S. Pullorum. The purpose is to de-
termine the period of rime they are shedders of S. pullorum, and the period 
during which they carry ritres. 
Publications: 
A paper wa~ sent ro "Avian Diseases" last year. 
Project No. 177 
Leader: C. J. Bierschwall 
A. D. Allen 
L. D. Kintner 
Objectives: 
A. To determine the duration of anesthesia and the effect of different drugs as 
epidural anesthetic agents in the bovine. 
B. To develop a technique that will permit production of anesthesia with 
minimal tissue damage. 
Project No. 308 
Leader: E. L. McCune 
Objectives: 
H. C. McDougle 
A. Isolation and growth of the causative agent or agents. 
B. To determine whether A. is common to turkeys and chickens. 
C. To determine rhe sensitivity of A. to chemotherapeutic agents. 
D. The extent of gross and microscopic damage caused by A. during the ado-
lescent period in turkeys and chickens. 
Publications: 
"Preliminary Observations of Infectious Synovitis in Missouri" by Emmett 
L. McCune was presented at the llrh Annual North Central Poultry Disease 
Conference at Columbia, Missouri, June 13, 1960. 
Project No. 326 
Leader: Cecil Elder 
Donald E. Rodabaugh 
Harold B. Wright 
Objectives: 
A. To srudy the cause or causes of enteritis occurring in swine under Missouri 
conditions. 
B. To study enteritis in swine due ro Salmonella cholcrasuis. 
C. To study enteritis in swine due ro vibrio infections. 
D. To dercrmine the efficacy of nitrofurans in treating swine enteritis due to 
Salmonella cholcrasuis. 
E. To determine the value of nitrofurans as a prevenrive agent in the control of 
swine enteritis due to Salmonella cholerasuis. 
F. To determine the value of nitrofurans in the treatment and/or control of 
swine enteritis due ro vibrio infections. 
G. To determine the value of any other product either on the marker or that 
may come on the market for the treatment and control of swine enteritis 
due either to Salmonella or vibrio infections. 
Publications: 
"The Use of Furazolidone in Salmonella Choleracsuis Enreriris of Swine" 
by Harold Wright and Cecil Elder will be published in the Proceedings of the 
Third National Symposium on Nirrofurans in Agriculture. 
Project No. 368 
Leader: Hom~r E. Dale 
Objectives: 
Allen Hall, III 
A. The primary objective is to evaluate the gonadotrophic hormones and pro-
gesterone as agents to shorten rhe normal periods of proestrum and estrum 
in the bitch. 
B. Secondary objectives include the effect of these hormones on subsequent re-
productive activity; the determination of the normal length of the periods 
of proestrum and estrum; and the observation of any seasonal incidence of 
the mating season in birches. 
Project No. 375 
Leader: Donald C. Blenden 
Objectives: 
Herbert S. Goldberg 
A. Critical evaluation of the new hemolytic test for detection of leptospira an-
tibodies developed by Dr. D . C. Cox, University of South Dakota. 
B. Adaptation of this HL test to species of animals other than those on which 
it has been tested. 
C. Evaluation of domestic and sylvaric animal sera to further establish epi-
demiologic patterns of this disease. 
D. Serologic survey of the human population, randomly selected, ro determine 
the prevalence of leptospirosis as an entity of public health importance. 
E. Determination of antibody levels in exposed persons, to evaluate the im-
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C. Developm cnr of merhods for the early demonstration of Leptospiras by di· 
rect culture using newly modified media and a variery of clinical specimens. 
Other Agencies or Organizations Cooperating in this Research Project: 
Department of Microbiology, School of Medicine. Boone County Hospital. 
University of Missouri Medical Center. 
Publicatiom: 
"Studies on a Skin Test for Leptospirosis". Manuscript submitted for pub-
lication. 
Project No. 412 
Leader: Cecil Elder 
Objectives: 
Donald E. Rodabaugh 
A. Establish methods of regularly producing the pneumonia-enteritis syndrome 
in experimental calves through rhe usc of one or more infectious agents or 
some combination of infectious agents. 
B. Study rhe comparative susceptibility of artificially fed calves and nursing 
calves. 
C. Study the environmental factors which may be involved in predisposing 
calves ro the syndrome under field conditions. 
D. Determine the hydrogen-ion concentratiofl.and conduct such chemical tesrs 
as are indicared on the digesrive, urinary, and respiratory tracts, prior to 
and during infection, of artificially fed calves and calves nursing their dams. 
E. Study the resistance of the mucous membranes of the respiratory and diges-
tive tracts to causative agents by use of chemical tests and fluorescent micro-
scopy. 
Project No. 413 
Leader: H. C. McDougle 
Objectit,es: 
A. The isolation and classification of agents causing lymphadenitis in goats. 
B. Attempt to produce immunizing agents such as; bacterins, preisznocardinc, 
or others. 
C. To investigate goat management practices with special interest centered on 
pre-disposing f:tcrors. 
D. Attempt to determine the value of antibiotics or other therapeutic .sub· 
stances as preventives. 
Project No. 442 
Leader: Lloyd E. Davis 
Objecth,es: 
Homer E. Dale 
The general objective of this project is to seek a soma-psychic relationship 
in sheep. This will be done by measuring parameters commonly associated 
with funcrion of the brain and subsequently determining how rhese parameters 
are altered by procedures known to affect the central nervous sysrem. 
To accomplish this general objective the following experimental objectives 
are proposed: 
A. Study of the blood vascular system of the normal brain. 
B. Adaptation to sheep of the nitrous oxide method for the determination of 
cerebral blood flow. 
C. Measurement in normal sheep of the following: 
I. cerebral blood flow 
2 .. cerebral oxygen utilization 
3. cerebral vascular resistance 
4. cerebrospinal fluid pressure 
5. relationship of the above ro systemic circulation 
6. acid-base balance of the cerebral circulation 
D. The effect of rhe following experimental procedures on the factors listed in 
C (above) 
I. administration of various drugs 
2. metabolic and respiratory disturbances of acid-base balance 
3. alterations in systemic circulation 
It is believed that a study of the physiology of the adnexa of the central 
nervous system, rogether wirh studies which would attempt to relate alterations 
in other body parameters to brain function , would not only add ro the know!· 
edge of mental disease, but would also subserve one of the avowed moral ob-
ligations of the veterinarian-the relief of suffering in dumb animals. 
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DIRECTOR'S OFFICE -GENERAL STATION 
Project No. 180 
Leader: S. B. Shirky 
Objectives: 
To provide supervision of work and administration of funds of work of 
the Agricultural Experiment Station. 
Project No. 182 
Leader: S. B. Shirky 
Objectives: 
To provide funds for the purchase of rarher large items of special equip· 
ment or facilities that arc of a non-recurring type. 
Otber Agencies or Organizatious Cooperatiug in tbis Research Project: 
All departments. 
Project No. 183 
Leader: S. B. Shirky 
Objectives: 
To provide for the publication of all station bulletins, research bulletins, 
and others presenting the findings of the Agricultural Experiment Station. 
Other Agencies or Organizations Cooperttfing in this Research Project: 
All departments. 
Project No. 185 
Leader: M. F. Miller 
Objectives: 
To provide publications for Rural Education. 
Project No. 186 
Letder: J. H. Longwell 
Objectives: 
To inspect, sample, analyze, report on fertilizers sold in Missouri and ro 
enforce the Missouri Fertilizer Law. 
Other Agmcies or Organizations Cooperating in this Research Project: 
Director's Office and Agricultural Chemistry. 
Project No. 187 
Leader: Joseph Caldwell 
Objectives: 
To provide for handling foreign visitors to the Agricultural Experiment 
Station with the most good ro the visitors and the least disturbance to person-
nel. 
Project No. 188 
Leader: S. B. Shirky 
Objectives: 
To provide for employment of srudents for various departments for general 
improvement of Station. 
Project No. 191 
Leader: S. B. Shirky 
Objectives: 
To provide for a small reserve for emergencies. No expenditures to be 
made from this project-all funds to be allotted ro other projects for expendi-
rures. 
Other Agencies or Organizations Cooperating in this Research Project: 
All departments. 
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Project No. 193 
Leader: S. B. Shirky 
Objectit•es: 
To provide t()r publication of Station Results on film for movie projection 
and for use on rtlevision. 
Other Agencies or Organizations Cooperating in this Research Project: 
All departments. 
Project No. 380 
Leader: S. B. Shirky 
Objecth•es: 
To provide for rravd of members of technical committees to regional 
meetings. 
Other Agencies or Organizatiom Cooperating in this ReseardJ Project: 
All Norrh Central Expc·rimenr Statinns. 
DIRECTOR'S OFFICE-GENERAL STATION-FARMS 
Projert No. 27 3 
Leader: Charles Cromwell 
Milton Sh:tnklin 
Howard Bro\vn 
Objertit•es: 
To makc improvcmt·nts on the farm, principally in water management 
systems, ft:nces, and buildings, as may be needed to protect rhc soil against 
crosinn and to prepare the t:u·m tix experimental use by various departments of 
the College. 
Project No. 297 
Leader: Charles Cromwell 
Milton Shanklin 
Gerald Wright 
Herman Mudd 
Objectives: 
A. Providing facilities for and assisting Rcsearch Projects for Anim:tl Husban· 
dry, Forestry, and Soils. 
B. Change channel of Femme Osage Creek. 
C. Construct levee around bottom land area. 
D. Make other physical improvements as rime and funds permit. 
Other Agencies or Organizations Cooperating in this Research Project: 
Animal Husbandry, Forestry, Soils. 
Project No. 298 
Leader: Charles Cromwell 
Grover Perkins 
Objectives: 
Improve farms and facilities of the Agricultural Experiment Station near 
Columbia as rime and funds permit. 
Other Agencies or Organizations Cooperating in this Research Project: 
Various departments of the Agricultural Experiment Station at Columbia. 
Project No. 307 
Leader: Charles Cromwell 
Milton Shanklin 
Norman Brown 
Objectives: 
To serve the various research projects operating in Southeast Missouri. 
Other Agencies or Organizations Cooperating in this Research Project: 
Field Crops, Entomology, Agricultural Engineering, Soils. 
Project No. 361 
Leader: Charles Cromwell 
Norman Brown 
Milton Shanklin 
Fred Harman 
Gene Hill 
Objectives: 
A. Develop building and improvement plant for the research center sire. 
B. Develop research plan for the research center. 
Other Agendes or Organizations Cooperating hz this Research Project: 
Animal Husbandry, Entomology, Field Crops, Horticulture, Agricultural 
Engineering, Soils, Agricultural Economics, Rural Sociology. 
Project No. 364 
I.e:tder: Charles Cromwell 
Milton Sh:tnklin 
Carl Hayward 
Objectil,es: 
A. Continue work on plans for the research program. 
B. Develop plans and construct facilities as funds are made available. 
Other Agencies or Organizations Cooperatiug hz tbis Research Project: 
Fidd Crops, Soils. 
Project No. 405 
Leader: H. J. L'Hotc 
Objectit,es: 
George V. Gouker, Jr. 
To maintain a close check on property and to rake care of trespass prob· 
!ems as they arise. 
Other Agencies or Organiu:timzs Cooperati11g i11 tbis Research Project: 
Office of Traffic Safety and Security and all of the departments of the Col· 
lege of Agriculture. 
Project No. 407 
u:ader: Charles Cromwell 
Albert Hagan 
Ross Powell 
Objectives: 
To develop land and facilities for use of the farm and research by the de· 
parrmenr of Soils, Field Crops, and Animal Husbandry, and to rake care of the 
maintenance problems which arise on the place. 
Other Agencies or Organizatio11s Cooperating in this Research Project: 
Field Crops and Soils. 
Project No. 437 
l..c:tder: H . J. L'Horc 
Albert Hagan 
Frank Miller 
Objectives: 
The main work of this project has been the supervision of this farm-a 
crop share lease to Mr. Frank Kimmis. 
Other Agencies or Organizations Cooperating hz this Research Project: 
Agricultural Economics. 
Project No. 444 
Leader: H. J. L'Hore 
Objectives: 
To supervise the leasing of this-land area ro Mr. H. Doane. 
Other Agencies or Organizations Cooperating in this Research Project: 
Agricultural Economics. 
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DIRECTOR'S OFFICE-GENERAL STATION-
Sf AFF BENEFITS 
Project No. 189 
Leader: S. B. Shirk)' 
Objectives: 
T•· provide for Socia l Security payments t( >r Agriculrural Experimenr Sta-
tion staff. 
Other Agencies or Organizatirms Cooperating ht t!Jis Research Project: 
A II departments. 
Project No. 300 
Leader: S. B. Shirkr 
Objectives: 
To provide tl,r worknu:n's compens:uion li)r Agriculrur:tl Experiment Sm-
tion . 
Other Agencies or Orgrmizatious CoojJerating in this Resertrch Project: 
All departments. 
Pmject No. 30 5 
Lt,tder: S. B. Shirky 
Objectives: 
To provide for funds t(>r A ,~riculrural Experimenr Station parr of Staff Rc-
tirem enr Plan. 
Other Agmcies or Organiuttious Cooperating in this Research Project: 
A II dep:trtmcnts. 
Pmject No. 37 3 
Le,dcr: S. B. Shirky 
Objectives: 
To provide for Ht~dch Insurance plan for Scaff of Agricultural Experiment 
Srarion. 
Other Agencies or Organizatiom Cooperrtting in this Research Pmject: 
A II departments. 
DIRECTOR'S OFFICE-GENERAL STATION-SERVICES 
Project No. 76 
Leader: E. E. Picken 
Robert Carmi! 
Objectives: 
Eugene Peiter 
James Williams 
A. Analyze samples submirced by other Experiment Station projects, other de-
partments of rhe University, and outside organiza tions as rime permits. 
B. Conduct research o n analytica l methods as required or suggested by the 
analytical problems arising in pursuit of object ive A. 
Project No. 132 
Leader: Charles W. Gehrke 
Leonard D. Haigh 
William G. Godbey 
Objectives: 
Frank]. Johnson 
George H. Kramer, Jr. 
William M. Lamkin 
A. To furnish chemical analyses for all station projects needing such work:. 
B. To analyze fertilizer samples under the Missouri Fertilizer Law. 
C. To develop bercer methods of chemical analyses. 
Other Agencies or Organizations Cooperating in this Research Project: 
Dean 's Office, Fertilizer Control Samples. Deparrmencs of Agricultural 
Chemistry, Agricultural Engineering, Animal Husbandry, Dairy Husbandry, 
56 
Field Crops. Poultry Husbandry, Soils, Fnrestry, Home Economics, Veterinary 
Medicine. Association of Official Ag ri cultural Chemisrs. N .P.F.I. Magruder 
Check Sample Commirree. American Association of Feed Concrol Officials. 
Agricultural Stabilization and Conservation Administration. Other Divisions 
of the University. Miscellaneous Sam ples , Peoplt ,,f the Scare. 
Pub/ iuttiom: 
Preparatio n of Fertilizer Sample for Toral Phosphorus by Ternard Acid 
Diges tion, by Charles W. Gehrke, Frank .J. J oh nson, and George H. Kramer. 
Presented ar rhe 74rh Annual Meeting of the A.O. A.C., Washington . D . C. 
October 11. 1960. 
Direct Ava ilable Phosphor us Without Filrr:uion of Citrate Extract, by 
Charles W. G ehrke, Fran k J. J o hnson, and Gwrge H . Kramer. Presented at 
the 74th Annual Meeting o f rhe A.O. A. C.. Washi ngton. D . C.. October 11 , 
1960. 
An Improved Reduced Iro n Mer hod fur N im •gen Applicablt to all Fer-
tilizers. by Charles W . Gehrke, Bill y M. Bea l. and l'r:111k). J oh nson. Presented 
at the 74 rh Annual Meeting of the A.O.A.C., Wash ington, D . C., October 11 , 
1960. 
Report on Phosphorus in Fertilizers. II. Direct Determination of Avai lable 
Phosphnrus by the Photometric Method. hv W. M. Holfman (Un ited Scares 
Department of Agriculture, Bdtsvillt. Mar yland): .John A. !3rabson and W . 
G. Burch, Jr. (TVA. Wilson Dam , Alab:tma I: C. W. Gehrke and F. J. J ohn-
son (U niversity of Missouri . Co lum bia. Missouri). This report was presented 
ar the 74th Annual Metri ng of th e A.O .A.C. in Washingrnn. D. C., October 
11, 196o. 
Report on Agricultural Liming M:ttt'l'i:ds Determinacion of Calcium and 
Magnesium by EDTA Titration , hy Cha rl es W. Gehrke. This referee's report 
was presented ac the 74 th Annual Metring of the A.O.A.C. in Washington , 
D. C.. October I I. 1960. 
Quantitative Determi na tion <>f the Methyl Esters uf Fatt y Acids by Gas 
Chromarograplw. I. Studies on Mil k ra t from Animals Under Controlled Cli-
matic Conditions", by Charles W . Gdtrkt· and Donald F. G oerlitz, Harold D . 
J ohnson, Curtis W. Richardson. This man uscript was presen ted at the Ameri-
can Dairy Science Ass<Kiarion Meering in Logan, Utah, June 19-22, 196o. 
Quanrirarivc Determination of Sre:tm- Vol:rtile Farry Acids by Gas-Liquid 
Chromatography, by Charles W . Gehrke :tnd William M. Lamkin. This paper 
was published in Agricul tural and Fc><>d Chemistry, February 196 1. 
"The Quanrit:ttiV<: Determinaci<>n of Amino Acids by Gas Chromato-
graphy. by Charks W. Gehrke :tnd William M. bmkin. This paper is a report 
to the National Srimce Foundation on the prog ress of a gra nt for research on 
amino acid analysis by gas chrom:u ogra ph y. It was prepared and reported No-
vember 1960. 
Strengthening U nivcrsiry Rcse:trch , by Thomas D . Luckey, Charles W. 
GehrLe, and Robert E. McDnmort. 
Project No. 302 
Lc"der : Cecil L. Gregory 
Objectives: 
To furnish sratisrical service co all departments requiring this type of serv-
ice. 
Project No. 333 
Leader : Ralph Rogers 
Objectives: 
To provide for programs and plans co furrher research . 
Project No. 184 
Leader: Andy Tau 
Objectives: 
To provide photographic services for all station projects where some un-
usual type of photography is required. 
Other Agencies or Organizations Cooperating in this Research Project: 
All departments. 
Project No. 275 
Leader : S. B. Shirky 
Objectives: 
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A. To disseminate resul ts of research by Short Courses and Conferences. 
B. To replace a special appropriation for Shorr Courses when this was included 
in the Experiment Sration appropriation. 
Project No. 301 
Leader: S. B. Shirky 
Objectit•es: 
To provide a central feed handling and mixing facilit y. 
Other Agencies or Organizatious Cooperathzg in this Research Project: 
Animal Husbandry, Dairy Husbandry, Agricultural Chemistry, Poultry, and 
Veterinary Medicine. 
Project No. 329 
Leader: S. B. Shirky 
Objectives: 
To provide an account for easy handling of ali telephone charges for the 
Experiment Station. 
Project No. 337 
Leader: S. B. Shirky 
Objectives: 
To provide electronic serv ice such as Electron Microscope and repair of 
other electronic equipment through rht Physics Department. 
Project No. 338 
Leader: S. B. Shirky 
Objectives: 
To provide a glass blowing service through the Physics Deparrment for 
repair and construction of glass labor.ttury cquipmenr. 
Project No. 415 
Leader: S. B. Shirky 
Objectives: 
To provide all deparrmenrs wirh a stenograph ic service to handle Edi-
phone discs, manuscript copying, simple duplication, automatic ryping service, 
emergency work of stenographic m clerical rype. 
R~S~ARCH PROJECTS 
WITH COMPLIM~NTARY OBJ~CTIVES 
INVOLVING TH~ JOINT COOP~RATION OF M~MB~RS 
OF MOR~ THAN ON~ DEPARTM~NT. 
ANIMAL HUSBANDRY-AGRICULTURAL ECONOMICS 
PrfJject Nos. 383, 384 
Leader: W . G. Moody 
C. Brasch lcr 
S. E. Zobrisky 
). Rhodes 
E. Kiehl 
). Matthews 
H. D . Naumann 
Gordon Nance 
Wm. S. Byrd 
Objectit•es: 
To develop procedures for improving rhe identification and measurement 
of rhe characteristics of live hogs and or her meat animals which influence the 
value of the carcass as defined by trade and consumer acceptab ility. 
A. To srudy relationships and relative accuracy of rradi rional, ultrasonic, and 
scintillation procedures in live animals and carcass identification and meas-
urement of rhe relevant value determinants. 
B. To relare the above measurements ro value of carcass components, cut·our 
yields and differential consumer acceptability of the various curs. 
C. To determine rhe alternative economic potentials of live animals slaughtered 
ar different weights consistent with goals of achieving practicable levds of 
trade and consumer acceptability. 
Publications: 
The Estimation of Loin Eye Area by H igh Frequency Sound. Journal of 
Animal Science. 
Carcass Characteristics and Consumer Acceptance of Light Weight Hogs. 
University of Missouri Research Bulletin 739. 
Factors Influencing rhe Oprimum Weight ro Marker Hogs, Thesis,). L. 
Marrhews. 
ANIMAL HUSBANDRY-HOME ECONOMICS-
AGRICULTURAL ECONOMICS 
Project Nos. 386, 385, 387 
Leader: H. D. Naumann 
Margaret M.mgd 
C. H . Brasch ler 
Ccce I ia Pudel kew irz 
W. C. Stringer 
Clcra Rodgers 
Jean Cliftiml 
Bernice Christy 
B. Horschgcn 
H. Leach 
Objectives: 
A. To determine facrors atlecring rhe demand c•f caring places and retailers for 
pork and beef including parrindarly the demand fiu· specific curs and quali-
ties. 
B. To determine extent of innt.v:uions in rur design. handling, packaging and/ 
or cooking; rhe deterrents and problems nf furrher development of innnva-
rions adaptable ro mass feeding and brgc scale remiling. 
C. To determine the economic and rc·chnt~ l ogica l problems of buying and 
handling metrs facing rhe management pf caring places and retailers. 
Project Nos. 350, 349, 348 
Leader: H. D . N:tumann 
Margaret Mangel 
Clera Rodgers 
Bernice Korschgen 
Vemice Chris ty 
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J. L. Russell 
C. Braschler 
J im Rhudes 
Henry C. Li tt!e 
Gordon Nance 
Objectives: 
A. To improve the cari ng 'lua liries of meat and to discover the potential of 
cooking methods. processing methods , breeding, and feeding in such im-
provement. 
B. To improve the acceprabilit)' of meat as it is affected by buyer attitudes and 
motivations. 
C. To improve the merchandising characteristics of meat which affect handler 
and buyer utility. 
D. To improve the predictabilit)' of acceptance (both caring and nun-eating) 
of various cuts from ani mals of specified characteristics. 
E. To explore the economic implications of improved meat acceptability l(>r 
the producer, merchandiser, and consumer. 
Publications: 
Comparison of Three Dry Hearing Cooking Methods for Choice Grade 
Bottom Round Steak Journal Series No. 2225 approved by the Director of rhr 
Missouri Agricultural Experiment Station, by Clera Rodgers and Margaret 
Mangel. 
A Bulletin Manuscript Dealing with Comparative Merits of Good and 
Choice Beef, V. J. Rhodes and Others. 
Project Nos. 334, 335, 336 
Le-ader: Margaret Mangel 
H. D. Naumann 
Isabelle Delancy 
Patricia Benson 
Carolyn Harris 
W. E. Stringer 
C. Braschler 
E. Kiehl 
G. Nance 
). Rhodes 
ObjectitJes: 
A. To develop the required inform:trion l(>r predicting the storage or distribu-
tion lift~ of meat anJ meat products as inlluc.:ntc.:d by: 
l. initial composition and nature 
2. in it ia l and subsequent microbial inoculation 
3. pron:ssing rretrmcnrs 
4. other cnvironmcnr~d influt·ncc:-; encouiHt'ITd in the distribution and han-
dling of tlwse products. 
B. To devdop objective and subjective methods leading to predictive standards 
t(>r the storage and distribution life of rht·sc· pn.ducrs. 
C. Tn determine rhc influencc nf the ti>rt·gning variables (A-1-2-3-4) as to their 
acceptability. 
Publit"atirms: 
Buying and Storage Practices .,f 61 Columbia, Missouri Hnmemakcrs. 
(Bulletin manuscript submitted f()l· public:nion) 
FACULTY CONTRIBUTIONS TO SCIENTIFIC JOURNALS 
AGRICULTURAL CHEMISTRY 
2210 Mineral Deficiencies of Milk and Congenital Malformations in the Rat, 
by B. L. O'Dell , B. C. Hardwick and Genevieve Reynolds, Department 
of Agricultural Chemistry. University of Missouri. Submitted August 19, 
1960, ro be published in the J ournal of Nutrition. 
2226 Direct Available Phosphorus Without Filrration of Citrate Extract, by 
C. W. Gehrke, George Kramer, and Frank Johnson, Department of Agri-
cultural Chemistry , University of Missouri. To be presented at the An-
nual A.O.A.C. meeting in Washington, D . C. and to be published in 
the Journal of A.O.A.C. Submitted October 1960. 
2227 Preparation of Fertilizer Sample for Total Phosphorus by Tern:try Acid 
Digestion , C. W. Gehrke, Frank Johnson, and George Kramer, Depart-
ment of Agricultural Chemistry, University of Missouri. To be presented 
at the Annual A.O.A.C. meeting in Washington, D . C. and to be pub-
lished in the Journal of the A.O.A.C. Submitted October 1960. 
2228 An Improved Reduced Iron Method for Nitrogen Applicable ro all Fer-
tilizers, by C. W . Gehrke, B. M. Beal and Frank Johnson, Department 
of Agriculr ural Chemistry, University of Missouri. To be presented at 
the Annual meeting of the A.O.A.C. in Washington, D . C. and to be 
published in the Journal of A.O.A.C. Submitted October, 1960. 
2269 Magnesium Deficiency in the Guinea Pig. Mineral Composition of Tis-
sues and Distribution of Acid-Soluble Phosphorus by E. R. Morris and 
B. L. O'Dell , Department of Ag Chemistry, University of Missouri, Co-
lumbia. To be published in the Journal of Nutrition. Submitted February 
1961. 
2270 Kinetics of Urea Metabolism in Sheep by R. A. Bloomfield, B. B. Garner, 
and M. E. Muhrer, Department of Agricultural Chemistry, University of 
Missouri . To be published in a Journal (scientific). Abstract submitted 
on February 1961. 
2271 Amino Acid Composition of Rumen Fluid and Rumen Microorganisms, 
by). S. Baumstark, R. A. Bloomfield, B. G. Gardner, and M. E. Muhrer, 
Department of Agricultural Chemistry, University of Missouri. To be 
published in a scientific journal. Submitted February 1961. (Abstract). 
2272 A Cellulolytic Factor in Silage Extracts, Isolation & Tentative Identifica-
58 
rion by A. L. Donoho, G. B. Garner, and M. E. Muhrer, Department of 
Agricultural Chemistry, University of Missnuri. T o be published in a 
journal (scientific). (Abstract) . 
2274 Somt Effects of Phyric Acid on Zinc Av;tilabiliry and Physiology in 
Swine, D. D. Oberleas, M. E. Muhrcr and B. L. O'Dc·ll, Department uf 
Agricultural Chemistry, University of Missouri. To be published in a 
scientific journal. (Abstract) Submitted February 1961. 
2275 Effect of Nitrite Containing Rations in Producing Vitamin A and Vim-
min E Efficiencies in Rats, by B. L. O'Dell, A. Erek, Laura Fl ynn , G. B. 
Garner, and M. E. Muhrer, Department of Agricultural Chemistry. Uni-
versity of Missouri. To be published in a scientific journal. SubmirreJ 
February 1.961. (Abstract) . 
2298 Effect of Dietary Nitrate on Thyroid Function, by Dr. Richard Bloom-
field, Department of Agricultural Chemistry. University of Missouri. For 
publication in the journal Science. Submitted May 31, 1961. (Abstract ). 
AGRICULTURAL ECONOMICS 
2184 Consumer Tolerance for Variability in Criteria Used to Evaluate Cartoned 
Shell Eggs by Quentin D. Banks and Leonard A. Voss, Department of 
Agricultural Economics, Universnty of Missouri. Submitted July 25, 1960, 
for presentation at the annual meeting of rhe Poultry Science Association, 
August 5, University of California. 
2212 Factors Influencing Farm Real Estate Values by Fred E. Justus, Jr. , As-
sistant Professor of the Agricultural Economics, Universi ty of Missouri. 
To be published in the Business and Economic Review. Submitted Sep-
tember 1960. 
2229 Successful Missouri Small town Restaurants, Cost Study No. I, Arm-
strong's Restaurant, Maryville, Missouri, by John Welch, Department of 
Agticulrural Economics, University of Missouri. Submitted Ocrober, 196o, 
for publication in the Missouri Restaurant Magazine. 
2242 Researching Restaurants, Bulletin No. 9, Time is Running Out, by John 
Welch, Department of Economics, Marketing, Universi ty of Missouri. 
J. 1. Russell 
C. Braschler 
J im Rhodes 
Henr)' C. Li ttle 
Gordon Nance 
bjectives: 
A. To i prove the cati ng 'Iua litits of eat and to discover the potential of 
cooking ethods. processing ethods. breeding. and feeding in such i -
prove ent. 
B. To i prove the acceptabilit), of eat as it is affected by buyer attitudes and 
otivations. 
C. o i prove the erchandising characteristics of eat hich aflect handler 
and buyer utility. 
. o i prove the pre ict ilit), f acceptance (both eating and nun-cating) 
of various cutS fro  ani ls of specified characteristics
E. o explore the ec ic i licatiu s f i r e  eat acce ta ilit  ttlr 
the producer, erc a iser, a  c s er. 
ublications: 
o parison f r  r  ti  i  t s f r i  r  
otto  ound tea  J r l ri  . 5 r   t  i t r f the 
issouri gricult ral ri t t ti ,  l t  r   r r t 
angel. 
 ulletin a scri t li  it  ti  it    d 
hoice eef, . J. s  t r . 
Project N()s_ 334, 335, 336 
Le-ader : argaret angel 
H. D. Naumann 
Isabel e Delancy 
Patricia Benson 
Carolyn Har is 
. E. Stringer 
C. Braschler 
E. iehl 
. ance 
J. hodes 
j ves: 
. o develop the required infor :trion ti,r predicting the storage or distribu-
tion lifl~ of eat ;I J eat products as inll .: ( l'd by: 
1. initial co ositio  and nat lire 
2. in itia l d t ic i l i ocu l ti ll 
3. ro :ssi g rrea tn rs 
4. t  t i H l' c:-; enCOUI t'!  i  t e istribution and han-
li  f the:  r ts. 
.  evel  bj~cti   ubj~ctiv(' ~r ods leading to predictive standards 
felf t  t r   i tri ti  lif  f r t'se , crs. 
. o t r i  the: i fluence: o  t  ti"t'gninl,; ri les ( -I-2-3-4) as to their 
t ilit . 
ll lit"atirl1l  
   ti  (I   l i , issn ri n e akers. 
l e:    Ii r hli lli ) 
I  I
2210 ineral eficie cies f il   
by . 1. ' ell, . . r i   
of gricultural e istr . i r it   , 
1960, to be lis  i  t  r l 
2226 irect vaila le s r  it  r
C. . ehr e, e r  r r,   
cultural he istr , i r it   i . 
nual . . . . e ri  i  i t , 
the Journal f . . . . itt  tO
2227 Preparation f ertili r l  f  t  'l  
igestion, . . r , r  ,   , rt-
em of gric lr ral i tr , i ir   i i.   t  
at the nnual . . . . ti  i  i t , . .  r  
lished in rhe Jour l f t  . . . . rt  r  
2228 n I prove  e  Ir  t  f r itr  li l  t  ll r-
tilizers, by . . r , . . l  r  , rt t 
of gricult ral istr , i rsit  f iss ri_   r sem  t 
the nnual eeting f t e . . . . i  s i t , . .  r   
published i  t e J r al f . . . . irte  ctober, . 
2269 agnesiu  eficie c  i  t e i ea i . i eral siti  f is-
sues and istri ti  f ci - l le s r s  . . rris a  
.1. ' ell , epart em f g he istry, ni ersiry f issouri, o-
lu bia.  be published in the Journal f utrition. ub itted ebruary 
1961. 
2270 inetics of rea etabolis  in Sheep by . . loo field, . . arner, 
and . E. uhrer, epart cm of gricultural he isrry, niversity of 
issouri . To be published in a Journal (scientific). bstract sub itted 
on February 1961. 
2271 ino cid Co position of Ru en Fluid and Ru en icroorganis s, 
by J. S. Bau stark, R. A. Bloo field, B. . ardner, and . E. uhrer, 
Depart ent of Agricultural Che is ry, University of issouri. To be 
published in a sciemific journal. Sub irted February 1961. (Abstract). 
2272 A Cellulolytic FaCtor in Silage Extracts, Isolarion & Tentarive Identifica-
58 
t . . r,  . . rel'. epart ent of 
, i it   iss ri .  be: published in a 
t . 
e: en t  i   i  ,til ilit  a d hysiology in 
 . . rtr  . . ' ell, epart ent of 
, i it  f iss ri.  e published in a 
l  itt  ~brllary . 
m  ti  i  r i  ita in  and i -
,  . 1. ' ll, . re , aura Fl ynn , . B. 
, t t f ric lt ral he istry. ni-
 li  i   s i tific j rnal. ub itteu 
. . 
    i  ti ,  r. ichard loo -
i l , t t  i lt l i try. i ersit  f issouri. For 
li ti  i  t  j l i . itt  a  , 961. ( bstract). 
I  I  
 s er lera ce f r aria ilit  i  ri teri  se  t  valuate artoned 
ell s  e ti  . a s a  e ar  . ss, epart ent of 
gricultural cono ics, niversnty f issouri. ub itted July 25, 1960, 
for presentation at the annual eeting f t e oultry cience ssociation, 
ugust 5, niversity of alifornia. 
22  Factors Influencing Far  eal state alues by Fred . JustuS, Jr. , s-
sistant Professor of the gricultural cono ics, niversi ty of issouri. 
o be published in the usiness and Econo ic evie . Sub itted Sep-
te ber 1960. 
2229 Successful issouri S a l to n estaurants, ost Study o.1, r -
s rong's Restaurant, aryville, issouri, by John elch, epart ent of 
gticulcural Econo ics, niversity of issouri. Sub itted ctober, 1960, 
for publication in the issouri Restaurant agazine. 
2242 Researching Restaurants, Bulletin o. , Ti e is Running Our, by John 
elch, Depart ent of Econo ics, arketing, Universi ty of issouri. 
Submitted December, 1960. For publication in the Missouri Restaurant 
Magazine. 
2253 Restaurant Research Bulletin, Vol. 11 , No. 1, Analyzing Successful Res-
taurants in Missouri-No. 2, Breisch's Restaurant , Columbia by John M. 
Welch, Extension Marketing Economist, Food Service tndusrry Program, 
University of Missouri. For publication in the Missouri Restaurant Maga-
zine. Submitted January 24, 1961. 
2257 Analyzing Successful Restaurants in Missouri, No. 3, Maib's Restaurant, 
Lexington, Missouri, by John Welch, Department of Economics, Market-
ing, University of Missouri , Columbia, Missouri. For publication in the 
Missouri Restaurant Magazine. Submitted on February 8, 1961. 
2280 Acceptance and Yield of Choice and Good Beef: Research Results and 
Implications by V. James Rhodes, Department of Economics, University 
of Missouri. To be published in the J ournal of Farm Economics, sub-
mitred March 16, 1961. 
2283 Implications for Supply of and Demand for Agricultural Economists in 
the Decades Ahead, by John P. Doll, Department, of Agricultural Eco-
nomics, University of Missouri. To be presented ro the Agricultural Eco-
nomics Section, Southwest Social Science Association. Dallas, Texas. Sub-
mitted March 29, 1961. 
2290 A Meerin' and A Greetin, by John M. Welch , Department of Economics, 
University of Missouri. For publications in the Missouri Resmuranr Maga· 
zine, Submitted April 10, 1961. 
2292 Restaurant Research Bulletin, Menu Analysis-Parr I, Relation of the 
Menu to Profit, by John M. Welch, Agricultural Economist, University 
of Missouri. For publication in the Missouri Resraumnt Magazine. Sub-
mitted April 27, 1961. 
2293 Menu Analysis -Parr II, Relation of the Menu to Business Volume, by 
John M. Welch, Agricultural Economist, University of Missouri. For pub-
lication in the Missouri Restaurant Magazine. Submitted April 27, 1961. 
AGRICULTURAL ENGINEERING 
2180 Physical Environment and Confinement Housing of Dairy Cows, by R. 
E. Stewart, Professor of Agricultural Engineering, University of Missouri, 
submitted July I, 1960, for publication in the journal Agricultural Engi-
neering. 
2219 Shields for Minimizing Plant Damage When Spraying For Weed Control 
in Soybeans, by C. L. Day and M. R. Gebhardt, Department of Agricul-
tural Engineering, University of Missouri, submitted September 22, 1960, 
to be presented at the 1960 winter meeting of the American Society of 
Agricultural Engineers in Memphis, Tennessee December 4-7. 
2221 A Strip Tillage Tool for Tilling, Planting and Cultivating Row Crops, by 
J. S. McKibben, Department of Engineering, University of Missouri. To 
be presented to ' the American Society of Agricultural Engineers. Submit· 
ted October, 1960. 
2230 The Flow of Collodial Suspension through Porous Media as Related to 
Reservoir Sealing, by R. Bruse Curry and Robert Beasley, Department of 
Agricultural Engineering, University of Missouri. To be published in the 
ASAE Journal. Submitted October, 1960. 
2297 Terrace Channel Design Using the Spatially Varied Flow and Tractive 
Force Theories, by D. K. McCool, R. P. Beasley, and L. I. Berry, Depart· 
ment of Agricultural Engineering, University of Missouri. To be presented 
at the 1961 annual meeting of the American Society of Agricultural Engi· 
neers. Submitted May, 1961. 
ANIMAL HUSBANDRY 
2192 The Estimation of Loin Eye Area by High Frequency Sound, by S. E. 
Zobrisky, William G. Moody, William Day and H. D. Naumann, De-
partment of Animal Husbandry, University of Missouri. Submitted Au-
gust 11, 1960, for presentation in the American Society of Animal Pro-
duction Meeting. (Abstract). 
2193 The' Ham Equivalent As An Index of Carcass Value by S. E. Zobrisky, 
William Moody and H. D. Naumann, Department of Animal Husban· 
dry, Uni;Versity of Missouri. Submitted August 11, 1960, for presentation 
at the American Society of Anitnal Production meeting. (Abstract) . 
2194 Live Hog and Carcass Relationships Between Boar, Barrow and Gilt Lit· 
termates, by S. E. Zobrisky, L. F. Tribble, William G. Moody, and H. 
D. Naumann, Department of Animal Husbandry, Universi ty of Missouri. 
Submirted August 11, 1960, for presentation at the American Society of 
Animal Production meeting. (Abstract). 
2195 The Effect of Antemortem Stress on Postmortem Ltmb Carcass Character· 
isrics, by H. B. Hedrick and H. D . Naumann, Department of Animal 
Husbandry, University of Missouri, Submirted August 11 , 1960, for pres-
entation at the American Society of Animal Production meeting. (Ab-
stract) 
2196 The Effect of Level of Energy Intake During Gestation on Condition and 
Performance of Swine, By B. T. Dean and L. F. Tribble, Department of 
Animal Husbandry, University of Missouri. Submitted August 11, 1960 
tor presentation at the American Society of Animal Production. (Ab-
stract). 
2197 An Evaluation of Calorie-Protei n Ration for Growing-Finishing Swine 
by D. E. Boenker, L. F. Tribble, and W. H. Pfander, Department of 
Animal· Husbandry, University of Missouri. Submirted August 11 , 1960 
for presentation at rhe American Society of Animal Production. (Ab-
Stract) . 
2198 Relations of Sensory Tenderness Analyses to Hydroxyproline Content 
and Kramer Shears of Beef, by F. C. Parrish, Jr., M. E. Bailey and H. D. 
Naumann, Department of Animal Husbandry, University of Missouri. 
Submitted August 15, 1960, tor presentation American Society of Ani-
mal Production. (Abstract). 
2199 Influence of Muscle Firmness of Fresh Meat Stability, by Eugene Birm-
ingham and H. D. Naumann, Department of Animal Husbandry, Uni-
versity of Missouri. Submitted August 1960 for presentation ar the Ameri-
can Society of Animal Production. (Abstract). 
2201 Effects of Pyridine-Related Compounds on the Photo-Oxidation of Nitric 
Oxide Myoglobin, by Milton E. Bailey, Richard W. Frame and William 
C. Stringer, Department of Animal Husbandry, University of Missouri. 
Submirted August, 1960, for presentation at the American Society of Ani-
mal Production. (Abstract). 
22o4 Response of Ltmbs Fed Varyi ng Energy and Protein Levels to Hormone 
Implants and Enzymes, by John C. Rea and C. V. Ross, Department of 
Animal Husbandry, University of Missouri. Submirred August 12, 1960, 
for presentation at the American Society of Animal Production. 
2205 Phenothiazine Versus Methyphosphoramidare as Anthdmintics for Lambs, 
by C. V. Ross and Melvin R. Karr, Department of Animal Husbandry, 
University of Missouri. Submitted August 12, 1960, for presentation at 
the American Society of Animal Production. 
2206 Effect of Environmental Temperature on Thyroid Secretion on Rams, 
by Jerry R. Brooks, C. V. Ross, and Gayle Pipes, Department of Ani· 
mal Husbandry, University of Missouri. Submitted August 12, 1960, for 
presentation at the American Society of Animal Husbandry. (Abstract). 
2207 Palatability Studies of Rations for Suckling Lambs, by C. V. Ross and 
Melvin R. Karr, Department of Animal Husbandry, University of Mis-
souri. Submitted Aagusr 12, 1960, for presentation at the American 
Society of Animal Production. (Abstract). 
2208 Protein Required by Ewes on Corn Silage Rations Was Studies in Two 
Experiments, by Melvin R. Karr and C. V. Ross, Department of Ani-
mal Husbandry, University of Missouri. Submirted August 12, 1960, for 
presentation at the American Society of Animal Production. (Abstract). 
2209 SQme Effects of Pelleted Complete Rations on Growth, Digesdbiliry and 
Volatile Fatty Acid Absorption by Sheep, by). E. Haught, G. B. Thomp· 
son, and W. H. Pfander, Department of Animal Husbandry, University 
of Missouri, Submitted August 19, 1960 for presentation at the American 
Society of Animal Production Meeting in Chicago, November, 1960. 
(Abstract). 
2213 Dark-Curting Beef Caused by Stress by H. B. Hedrick, Animal Husban-
dry Department, University of Missouri. To be published in the Breeders 
Gazette. Submitted September 1960. 
2236 The Effect of Supplemental Far and the Hydroxy Analogue of Methion-
ine on the Utilization of Sheep Rations Containing Ground Corn Cobs, 
by Don T. Lyons and W. H. Pfander, Department of Animal Husbandry, 
University of Missouri. Submitted November 11, 1960. For publication 
in the Journal of American Science. 
2245 Isolation and Identification of Components Responsible for Meat Flavor 
by use of Electrophoresis and Infrared Spectroscopy by M. E. Bailey, De-
partment of Animal Husbandry, University of Missouri. Submitted De-
59 
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cember, 1960, for presentation at the thirteenth Annual Reciprocal Meat 
Conference. 
2254 The Effect of Antemortem Stress on Postmortem Lamb Carcass Char-
acteristics, by H. B. Hedrick, J. B. Boillot, A. J. D y':r, and H. D. Na~­
mann, Department of Animal Husbandry and Expenment Stanon, Um· 
versity of Missouri, Columbia, Missouri. Submitted January 30, 1961, to 
be published as a journal article in Animal Science. 
2266 Some Generic Aspects of Gestation , Birth and Weaning Weights In 
Hereford Cattle, by J. F. Lasley, B. N. Day and J. E. Comfort, pub-
lished in the Journal of Animal Science. Submitted February 1961. 
2282 Hydroxyproline as a Measure of Beef Tenderness, by F. C. Parrish, M. 
E. Bailey and H. D. Naumann, Department of Animal Husbandry~ Um-
versity of Missouri. To be published in the Journal of Ammal Soence. 
Submitted March 16, 1961. 
DAIRY 
2177 Evidence for In Vivo Conversion of C,. Steroids to C"' Androgens in 
the Bovine, by W. R. Miller and C. W. Turner, Department of Dairy 
Husbandry, University of Missouri. Submitted July 1, 1960, for publica-
tion in Endocrinology. 
2179 Time Required For Low Temperature To Influence Thyroxine Secretion 
Rate in Fowls, by P. E. Stahl, G. W. Pipes, and C. W. Turner, Depart-
ment of Dairy Husbandry, University of Missouri. Submitted, July 1, 
1960, for publ.ication in the Pou ltry Science. 
2183 Merabolic Rare and Aging in Rats During Exposure ro Cold, by H. H. 
Kibl er, and H. D. J ohnson, Department of Dairy Husbandry, Univer-
sity of Missouri. Submitted July 14, 1960, for publication in the Jour-
nal of Gerontology. 
2189 The Comparative Biological Acrivity of Several Goitrogens in the Rat, 
by G. W. Pipes, J. A. Grossie, and C. W. Turner, Department of Dairy 
Husbandry, University of Missouri , Submitted August 1, 1960, for pub-
lication in Proceedings Society of Animal Production (Annual Meeting). 
2190 A Technique for Obtaining Serial Samples of Arterial Blood From the 
Middle Coccygeal Artery in the Bovine - (Technical Note), by J. R. 
Campbell, C. P. Merilan and W. W. Crenshaw, Department of Dairy 
Husbandry, University of Missouri. Submitted August 2, 1960, for pub-
lication in the Journal of Dairy Science. 
2191 Temperature-Humidity Effects on Thyroxine 113 ' Degradation Rates of 
Cattle, by H. D. Johnson, H. H. Kibler, and A. C. Ragsdale, Depart-
ment of Dairy Husbandry, University of Missouri. Submitted August 11, 
1960, for Presentation at the November, 1960 Annual Meeting of the 
American Society of Animal Production. (Abstract). 
2211 The Effects of Frequency of Feeding on Production Characteristics and 
Feed Utilization in Lactating Dairy Cows by J. R. Campbell and C. P. 
Merilan, Dairy Department, University of Missouri, to be published in 
the Journal of Dairy Science. Submitted September 1960. 
2214 The Thyroxine Secretion ratio of New Hampshire Chickens from 6 to 28 
weeks of Age, by Perry Stahl , G. W. Pipes and C. W. Turner, Depart-
ment of Poultry Husbandry, University of Missouri. Submitted Septem-
ber 22, 1960. To be published in the Poultry Science. 
2234 Effect of Increased Levels of Ovarian Hormones and Duration of Treat-
ment on the Experimental Induction of Growth of the Cows' Udder, by 
Ralph Williams, and C. W. Turner, Department of Dairy Husbandry, 
University of Missouri. Submitted November 11, 1960, for publication 
in the Journal of Dairy Seience. 
2239 Normal Growth of Rat Mammary Glands During Pregnancy and Lacta-
tion, by David R. Griffith and C. W. Turner with technical assistance 
of Mary Powell , Department of Dairy Husbandry, University of Mis-
souri. Submitted November 29, 1960, for publication in the Proceedings 
of the Sociery for Experimental Biology and medicine. 
2243 Effect of Varying Levels of Tapazole on Thyroidal-!' " Uptake in New 
Hampshire Pullers, by Perry Stahl, G. W. Pipes and C. W . Turner, De-
partment of Dairy Husbandry, University of Missouri. Submitted De-
cember, 1960, for publication in the Poultry Science Journal. 
2248 Comparative Abilities of Thyroxine and Triiodothyronine as Inhibitors 
of Pituitary Thyrotropin (TSH) Secretion in Cattle, by B. N. Pre-
machandra, G. W. Pipes and C. W . Turner, Department of Dairy Hus-
60 
bandry, University of Missouri . For publication in the American Jour-
nal of Physiology. Submitted December, 1960. 
2249 Experimental Growth of Mammary Gland in Male and Female Mice, by 
R. R. Anderson, A. D. Brookreson, and C. W . Turner, Department of 
Dairy Husbandry , University of Missouri. For publications in the Pro-
ceedings of the Society of Experimental Biology and Medicine. Sub-
mitted December, 1960. 
2250 The Influence of the Stage of Lactation and Environmental Tempera-
tures (65° 80° 90° F) on the "Salt Balance" of Milk, by T. H . Kamal, 
H. D. Johnson , and A. C. Ragsdale, Department of Dairy Husbandry , 
University of Missouri. For publication in the Journal of Dairy Science. 
Submitted December, 1960. 
2252 Kinetics of Subcutaneous Absorption of L, Thyroxine-!"" in Cattle, by 
B. N. Premachandra and C. W. Turner, Department of Dairy Husbandry, 
University of Missouri. For publication in the Dairy Science J ournal. 
Submitted January 24 , 1961. 
2255 Metabolism of Thyroxine in Hyperrhroidism in Cattle by B. N . Pre-
machandra and C. W. Turner, Department of Dairy Husbandry , University 
of Missouri , Columbia, Missouri. For publication in the Proceedings of 
the Society for Experimental Biology and Medicine. Submitted February 
7, 1961. 
2256 Long-Term Effect of Estrogen and Progesterone on Mammary Gland 
Growth in 3-Methylocholamhrene Treated and Non-treated Ov:uiectrom-
ized Rats" by Henry C. Damm and Charles W. Turner, Department of 
Dairy Husbandry, University of Missouri. For publications in the Pro· 
ceedings of the Society for Ex peri mental Biology and Medicine. Sub-
mitted February 7, 1961. 
2258 Thyroxine and Mammary Gland Growth in Rat , by David R. Griffith 
and Charles W. Turner, Department of Dairy Husbandry, University of 
Missouri . For publication in the Proceedings of the Society of Experi-
mental Biology and Medicine. Submitted February, 1961. 
2260 Destruction of Penicillin during the Cottage Cheese Making Process, by 
K. L. Smith and J. E. Edmondson, Department of Dairy Husbandry Uni· 
vers ity of Missouri. To be presented at the June meeting of the Ameri-
can Dairy Science Association. Submitted February 27, 1961. (Abstract). 
2262 Mammary gland growth in mice, by R. R. Anderson, Predocroral Fel-
low of National Institutes of Health, and C. W . Turner, Department of 
Dairy Husbandry, University of Missouri. To be presented at the June 
meeting of the American D airy Science Association. Submitted February, 
1961. (Abstract). 
2263 Hydrocortisone Secretion Rate in the Cow, by R. R. Anderson, National 
Institutes of Health, G. W. Pipes, W. R. Miller, and C. W. Turner, De-
partment of Dairy Husbandry, University of Missouri. To be presented 
at the June meeting of the American Dairy Seience Association. 
2278 The Hydrolysis, Extration, and Fractionation of the Biliary Adrogens in 
the Female Bovine, by W . R. Miller and C. W. Turner, Department of 
Dairy Husbandry, University of Missouri. To be published in the Dairy 
Science Journal. Submitted March 10, 1961. 
2285 Experimental Growth of the Calf Udder Using DNA as an Index of 
Growth, by Ralph Williams and C. W. Turner, (with technical assistance 
of Mary E. Powell) Department of Dairy Husbandry, University of Mis-
souri. For publication in the Dairy Science Journal. April 10, 1961 sub· 
mined. 
2286 Influence of Graded Levels of Progesterone in Ovariectomized Rats Up-
on Placentomata Formation Measured by Total DNA, by R. von Bers-
wordt-Wallrabe and C. W . Turner, Department of Dairy Husbandry, 
University of Missouri. For publications in the Proceedings, Society of 
Experimental Biology and Medicine. Submitted April 10, 1961. 
2287 Effect of Adrenalectomy and Successive Hydrocortisone Replacement of 
Thyroid Secretion Rate in Male and Female Rats, by R. R. Anderson, 
]. A. Grossie, and C. W. Turner, Department of Dairy Husbandry, Uni-
versity of Missouri. For publication in the proceedings of the Sociery for 
Experimental Biology and Medicine. Submitted April 10, 1961. 
2288 Effect of Hyperthyoidism in Body Weight Gain and Feed Consumption 
in Male and Female Rats, by]. Grossie and C. W . Turner, Department 
of Dairy Husbandry, University of Missouri . For publications in the 
Proceedings of the Society for Experimental Biology and Medicine. Sub-
mined April 10, 1961. 
2289 Influence of Progesterone, Estradiol Benzoate, and Thyroxine in Ovari-
ectomized Rats upon Placentomata Formation Measured by Total DNA, 
by R. von Berswordt- Wallrabe and C. W . Turner, (wi th technical as-
cember, 1960, for presentation at the thirteenth Annual Reciprocal eat 
Conference. 
2254 The Effect of Antemortem Stres  on Postmortem Lamb Carcas  Char-
acteristics, by H. B. Hedtick, J. B. Boil ot, A. J. Dy,;r, and H. . Na~­
ann , Department of Ani al Husbandry and ExperI ent Station, U · 
versity of issouri, Colu bia, issouti. Sub it ed January 30, 1961, to 
be published as a journal article in ni al Science. 
2266 So e enetic spects of estation , Birth and eaning eights In 
ereford Cattle, by J. F. Lasle , B. . ay and J. E. Co fort, pub-
lished in the Jour l of ni al Science. Sub it ed February 1961. 
2282 ydroxyproline as a easure of eef Tenderness, by F. . Parrish, . 
E. ailey and . . au ann, epart ent of ni al bandry: -
versity of issouri. o be published in the Journal of al SCI . 
Sub itted atch 16, 1961. 
I  
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2211 he ffects f r  f i   ti  
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the Journal f ir  i . itt  t  . 
2214 he hyro i e r ti  r ti    i  i    t   
eeks f e.  rr  t l, . . i  . .  t
ent f ltr  s r , i r it   i ri. itt  t -
ber 22, 196 .   li  i  t  ltr  i . 
2234 ffect f I crease  ev ls f ri  r s   f reat-
ent on t e ri t l I ti  f r t  f t  s' r,  
alph illia s,  . . r , rt t f air  s r , 
niversit  f iss ri. itte  e er , , f r licati  
in the Jour al f air  cie ce. 
2239 or al ro th of at a ary lands uring regnancy and l Cta-
tion, by avid . riffit  and . . urner ith technical assistance 
of ary Po ell, epart ent of airy usbandry, niversity of is-
souri. Sub itted ove ber 29, 1960, for publication in the Proceedings 
of the Society for xpeti ental iology and edicine. 
2243 Effect of arying Levels of Tapazole on T r i l PSI ptake in e  
a pshire Pullers, by Perry Stahl, . . Pipes and . . Tum r, e-
part ent of air  usbandry, niversity of issouri. Sub itted e-
ce ber, 1960, for publication in the Poultry Science Journal. 
2248 Co parative bilities of Th roxine and Tr iodothyronine as Inhibitors 
of Pituitary Thyrorropin (TS ) Secrerion in Carrie, by B. . Pre-
achandra, G. . Pipes and C. . Turner, Depart ent of Dairy Hus-
60 
bandry, University of is ouri. For publication in the Ametican Jour-
nal of Physiology. Submitted Dece ber, 1960. 
2249 Experi ental Growth of ammary Gland in ale and Female ice, by 
R. R. Anderson, A. D. Brookreson, and C. . Turner, Department of 
Dairy Husbandry , University nf issouri. For publications in the Pro-
ceedings of the Society of Experi ental Biology and edicine. Sub-
it ed December, 1960. 
2250 The Influence of the Stage of Lactation and Environ ental Te pera-
tures (65° 80° 90° F) on the "Salt Balance" of ilk, by T. . a al, 
. . Johnson, and . C. agsdale, epart ent of airy usbandry , 
niversity of issouri. For publication in the Journal of ait)' Science. 
Sub itted ece ber, 1960. 
2252 inetics of Subc taneous bs r tio  of L, hyrox ine-I "" in attle, by 
. . Pre achandra and . . urner, rt ent of airy usbandry, 
niversity f issouri. o r publication in the airy cience Journal. 
ub itted January 24 , 19 . 
2255 eta lis  f r i  i  rthroidi s  i  atrle by . . Pre-
ac a ra a  . . rner, e art e t f air  sbandry, niversity 
f iss ri, l ia, iss ri. r licati  i  the roceedings of 
t  i t  f r ri t l i l   ici e. b itted February 
1961.
  ff t f tr   r est r e  a aty land 
r t  i  - t l l nt r  r t   -treated V:lfiectro -
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,     . . r r, ( it  technical assistance 
 r  . ll  t t  ir  s a r , niversity of is-
i.  li ti  i  t  ir  i  J r al. pril 10, 1961 sub· 
tte . 
 I fl   r  l  f r t r  i  ariecto ized ats p-
 l t t  r ti  r   t l , by . von ers-
r t- llr   . . r r, rt t f airy usbandry, 
i rsit  f iss ri. r li ti s i  t  r ceedings, Society of 
eri e tal i l  a  e ici e. itte  ril 10, 1961. 
 ffect f re alect  a  ccessi e r c rtis e eplace ent of 
i  ecretion ate i  ale a  e ale ats, b  . . nderson, 
J. . rossie, and . . r r, epart ent f airy usbandry, ni-
versity f iss ri. or publication in the proceedings of the ociety for 
xperi ental iology and edicine. Sub itted pril 10, 1961. 
2288 ffect of yperthyoidis  in  eight ain and Feed onsu ption 
in ale and Fe ale ats, b  J. rossie and . . Turner, epart ent 
of airy us , niversity of issouri. For publications in the 
Proceedings of the Society for Experi ental iology and edicine. Sub-
itted pril 10, 1961. 
2289 Influence of Progesterone, Estradiol Benzoate, and Thyroxine in vari-
ecto ized Rats upon Placentomata For ation easured by Total DNA, 
by R. von Berswordt- a lrabe and C. . Turner, (with technical as-
sisrance of Mary E. Powell), University of Missouri. To be published in 
the Proceedings for the Society for Experimental Biology and Medicine. 
Submitted April, 1961. 
2294 Normal and Experimental In volution of Rat Mammary Gland, by David 
R. Griffith and C. W. Turner (with technical assistance of Mary E. 
Powell), Department of Dairy Husbandry, University of Missouri . . For 
publication in the proceedings, Society for Experimental Biology and 
Medicine. Submitted April 27, 1961. 
2296 Influence of Lactogenic Ho rmone and Estradiol Benzoate upon Placen-
toma Formation in Intact Rats Measured by Total DNA by R. von 
Berswordr-Wallrabe and C. W. Turner (with technical assistance of Mary 
E. Powell ). Department of Dairy Husbandry, University of Missouri . For 
publication in the Proceedings, Society for Experimental Bio logy and 
Medicine. Submitted April 27, 1961. 
2299 Effects of Amerior Pituitary Preparations on Mammary Gland Growth in 
Mouse, by Henry C. Damm and C. W. Turner, Dep:mmenr of Dairy 
Husbandry, University of Missouri. For publication in the Proceed ings, 
Society of Experimental Biology and Medicine. Submitted May 31, 1961. 
2333 E!lect of Anterior Pituitary Preparations on Rat Mammary Gland Growth, 
by Henry C. Damm and C. W . Turner, (with technica l assistance of 
Mary E. Powell ), Department of Dairy Husbandry, University ,,f Mis-
souri .. To be published in th e Proceedings, Society for Experimental 
Binlogy and Medicine. Subm itted June 14, 1961. 
23.34 EHC:ct of Pregnenolone. Progesterone, and Derived Metabolites on Mam-
mary Gland Growth in Rats, by H. C. Damm, W . R. Miller and C. W. 
Turner, (with technica l assistance of Mary E. Powell), Department of 
Dairy Husbandry, University of Missouri. To be published in the Pro· 
ceedings, Society fur Expel'imental Biology and Medicine. Submitted 
June 1·1, 1961. 
ENTOMOLOGY 
2233 Biological Observations o n the European Corn llorcr in Southeastern 
Missouri, by Robert D . Jackson, a ftll'mer graduate student, :mel Dr. Don 
Peters, a fnrmcr sra!T membn who worked on our European corn borer 
project, Nn. 269, Dcpartmmt of Enromology, University of Missouri. 
Submitted November II , 1960, for publication in the Journal of Eco· 
nomic Entomolng)'· 
2284 How Long Can Spores uf American Poulbrood live!, by Leonard Hast· 
man, Department of Entomology, University of Missouri. To be publish-
ed in one of rhc bee journals. Submitted on April, 1961. 
FIELD CROPS 
2222 The Interaction of Detasseling, Sterility, and Spacing on the Yic:ld of 
Maize Hybrids, by P. M. Chinwuba, C. 0. Gargan, and M. S. Zuber, De-
parrment of Field Crops and Agronomy, University of Missouri. Sub-
mitted Ocrober, 1960. To be presented for publication in the Agronomy 
Journal. 
2223 Some Observations Bearing on Plasmid Versus Gene Hypotheses for a 
Conversion-type Phenomenon, by E. H. Coe, Jr., Department of Field 
Crops, University of Missouri. To be published in the journal of (jene-
tics. Submitted Ocrober, 1960. 
2231 Interrelation of Cultivations, Herbicides and Methods of Application for 
Weed Control in Soybeans, by E.]. Peters, F. S. Davis, D . L. Klingman, 
and R. E. Larson, Department of Agronomy, University of Missouri. For 
publication in the journal "Weeds". Submitted November 1960. 
2235 A new Technique for Measuring Stalk Strength in Corn, by M. S. Zuber 
and C. 0. Grogen, Deparrment of Field Crops, University of Missouri. 
Submitted November 11, 1960, for publication in the Agronomy Journal 
as a note. 
2237 Mutation Studies at the Allodus in Maize. A Mutable Allele Controlled 
by Dt 1, by M. G. Nuffer, Department of Field Crops, University of Mis· 
souri. Submitted November 11 , 1960, for publication in Generics. 
2268 A Test for Somatic Mutation in the Origination of Conversion-Type In-
heritance at the B Locus in Maize, by R. H. Coe, Jr., Department of 
Field Crops, University of Missouri. To be published in the journal 
"Genetics". Submitted February 27, 1961. 
2300 The Cytogenetic Behavior of Ting's Abnormal Chromosome 10 in Maize, 
by Gary Y. Kikudome, Department of Field Crops, University of Mis-
souri. For publication in rhe journal science. Submitted May 30, 1961. 
FORESTRY 
2276 Mast Production Characteristics and Regeneration of Pin Oak in Shoot-
ing Area Management by R. E. McDermort and Leon S. Minckler, De-
partment of Forestry, University of Missouri. To be presented at the 
North American Wildlife Meeting at Washington, D. C. Submitted 
February 1961. 
HOME ECONOMICS 
2215 Use of Proteolytic Enzyme in Broiling Round Steak, by Geraldine Mier, 
V. James Rhodes, Leta G. Maharg, Nancy S. Webb, Clera Rodgers and 
Margaret Mangel, Department of Home Economics, University of Mis-
souri. Submitted September 22, 1960, to be published in the Journal of 
Food Technology. 
~224 The EAcctiveness of Desiccates Pancreas as a Meat Tenderizer, by Ber-
nice M. Korschg~n, Leta G. Maharg, and Margaret Mangd, D~partmenr 
of Home Economics, University of Missouri. To be published in the 
Journal of Food Ttchnology. Submitted Ocrober, 1960. 
2225 Comparison of Three Dry Heat Cooking Methods for Choice Grade Bot-
rom Round Sreak, by Clcta Rodgers and Margaret Mangd, Department 
of Home Economics, University of Missouri. To be published in tht 
Food Technology. Submitted October 1960. 
HORTICULTURE 
2217 DNA Content of Prum1s Leaf Tissut by R. E. Brown and D. F. Millikan, 
Abstract, Horticulture Department, University of Missouri to be pub-
lished in the Annual Phytopathological Society publication. Submitted 
September 22, 1960. 
2218 Spy 227, A Sensitive Indicator !t>r Apple Viruses by D. F. Millikan, and 
H. W. Guengerich, Abstract, Horticulture Department, University of 
Missouri w be published in the Annual Phy topathological Society pub-
lication. Submitted September 22 , 1960. 
2220 The Stem Pitting and Scar Skin Disorders in Apple, By D. F. Millikan, 
Department of Horticul ture, University of Missouri, presented at Fourth 
Symposium of Virus Diseases of Fruit Trees in Europe, Lyngby, Den-
mark, July 25-30, 1960. Submitted October 1960. 
2246 Granular and Spray Applications of Herbicides to Green Beans, by Del-
bert D . Hemphill, Department of Horticulture, University of Missouri . 
Submitted December, 1960 for publication in the Proceedings of North 
Central Weed Control Conference, 1960. 
2264 Virus Diseases of Orchard Trees, by D. F. Millikan , Department of Hor-
ticulture, University of Missouri. Presented at the joint meetings of the 
Illinois Stare Nurserymen's Association and rhe American Nurserymen 
Association, in Chicago, Illinois. Submitted February, 1961. 
2277 Chemical Residues and Additives in Foods of Plant Origin, by Robert 
Goodman, Department of Horticu lture, University of Missouri. Was 
presented at a Symposium on Additives and Residues in Human Foods 
at the University of Missouri School of Medicine. Submitted March 9, 
1961. 
2281 Systemic Control of Powdery Mildew of Roses (Sphaerotheca Pannosa) 
With the Semicarbazone Derivative of Act !-Dione by B. M. Jones and 
H. G. Swartwout, Department of Horticulture, University of Missouri. 
To be published in the Plant Disease Reporter. Submitted March 16, 
1961. 
2335 Increase che Yield From Geranium Stock Plants by Using Leaf Bud Cur-
rings. By Marlin N. Rogers, Department of Horticulture, University of 
Missouri. Submitted, June 29, 1961, for publication in the florist's review. 
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sistance of aty E. Powell), University of i souri. To be published in 
the Proceedings for the Society for Experimental Biology and edicine. 
Submitted April, 1961. 
2294 Normal and Experimental In volution of Rat ammary Gland, by David 
R. Griffith and C. . Turner (with technical assistance of ary E. 
Powell), Depart ent of Dairy Husbandry, University of issouri . . For 
publication in the proceedings, Society for Experi ental Biology and 
edicine. Sub itted pril 27, 1961. 
2296 Influence of Lactogenic o r one and Estradiol Benzoate upon Placen-
to a For ation in Intact ats easured by Tota l  by R. von 
ers ordt- allrabe and C. . Turner ( ith technical assistance of ary 
E. Po ell ). epart ent of airy usbandry, niversity of issouri . For 
publication in the Proceedings. Society for xperi ental Bio logy and 
edicine. Su i tted pril 27, 1 6 1. 
2299 ffects of crior ituitary reparations on a ary land ro th in 
ouse, by enry . a  and . . urner, e 'lrt enr f airy 
usbandry, niversity f iss ri. r publication in the roc edi s, 
Society of eri e tal i logy a  e ici e. itte  a  31, 1961. 
2333 ffect of nteri r it it r  re arati s  at a ar  la  r t h, 
by enry . a   . . r r, ( it  t i l ssist  f
ary . o ell ), rt t f ir  dry, niversit y o  is-
souri .. o be lis  i  th  ru i , i t f r ri t l 
iology and e ici . itt  J  , . 
23.34 Efle:ct of re e l . r t r ,  i  ct lit   -
ary land r t  i  t ,  . . , . . ill   . . 
urner, ( it  tec i cal s i t    . ll , t t  
airy usba r , i rsit   i uti.   lis e   h~ ,,-
ceedings, ociet  f r pel m~ t i3i l
Jun~ 1·1, 1961. 
 
2233 iological hser ati s  t   ! e :t c
issouri, by ert . J ,  ttll'  w and
Peters, a fnr "r staf     
project. o. 269, e n t  t t
Submitt~d e r 11 , , t 
no ic t i )'. 
2284 o  ong a  r s "I' ri  :t e  
an, epart e t f t l , i
ed in one f t e e  j r :tl . h itt   
I   
2222 he Interacti  f t s li , t ilit ,     i :l   
aize ybtids, by P. , i , . O. or ,  . . , 
part ent f icl  r s  , i it   i i. 
itted cto er, .   r t  f r li ti  i  t  r  
Journal. 
2223 So e bservati s ri   l s i  rs s t t s s f r  
onversion-t e ,  . . , r., rt t f d
rops, niversit  f iss ri.   lis  i  t  j r l f ue
tics. ub itte  ctober, . 
2231 Interrelation f lti ti , er ici es a  et s f licati  f r 
eed ontrol in oybeans, by . J. et ts, . . a is, . . ling an  
and . . arson, e art t f grono y, niversiry of issouri. or 
publication in the journal " eeds". Sub itted ove ber 1960. 
2235  ne  echnique for easuring Stalk Strength in orn, by . S. uber 
and . O. rogen, epart ent of Field rops, niversity of issouri. 
Sub itted ove ber 11, 1960, for publication in the grono y Journal 
as a note. 
2237 utation Studies at the llodus in aize.  utable l ele Conrtol ed 
by t l , by . . uffer, epart ent of Field Crops, niversity of is· 
souri. Sub itted ove ber 11, 1960, for publication in Genetics. 
2268 A Test for So atic utation in rhe Origination of Conversi - ype In-
herirance at the B Locus in aize, by R. H. COl', Jr., Depart ent of 
Field Crops, University of issouri. To be published in the journal 
"Genetics". Submi ted February 27, 1961. 
2300 The Cytogenetic Behavior of Ting's Abnormal Chromosome 10 in aize, 
by Gary Y. Kikudome, Department of Field Crops, University of is-
souri. For publication in the journal science, Submitted ay 30, 1961. 
 
2276 ast Production haracteristics and egeneration of Pin ak in Shoot-
ing rea anage ent by . E. c er ott an  eon S. inckler, e-
part ent of Forestry, niversity of issouri. o be presented at the 
orth erican ildlife eeting at ashington, . . Sub itted 
ebruary 1961. 
 I  
 s  f r t l ti   i  r ili   tel , by eraldine ier, 
.  , t  . at ,  . , leta odgers and 
r r t l, rt t f  ics, iversity of is-
ri. itt  t r , , t   lis e  i  the Journal of 
 l . 
tivent   i t  r  s  at e erizer, by er-
 . r e ,  . ,  t r t a el, epart ent 
it   i ri.  e blished in the 
 . itt  tO r, 0. 
 t i  t s f r ice rade ot-
t e    r r t a el, epart ent 
. i i ty f i ri.  e blished in tht 
 t t . 
f/lIIIIS  i e  . . r  a  . F. illikan, 
t t, i rsit  f iss uri to be pub-
t l i l i t  lication. ub itttd 
 tt" l  ir s s  . F. illikan, and 
t, ti lt t  rt e t, niversity of 
to   t  l t t l ical ociety pub-
i  , . 
 i  i r r  i  le, y . F. illikan, 
t r rt t re, i r it  f iss ri, resented at Fourth 
    r it r s i  r e, yngby, en-
,  , . itt  t r . 
 t t   li ti   erbi i s t  ree  eans, by ei-
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 ir s is s s f r r  r s,  . . illi , e art ent of or-
tic lr r , i rsit  f iss ri. r s t  t t e j i t eetings of the 
Illi is t t  rs r 's ss i ti   th  erican ursery en 
ss ciati , i  ica , Illi is. itte  e r ar , 1961. 
 e ical esi es a  iti es i  s f la t rigin, by obert 
ood an, epart ent f orticulture, niversity f issouri. as 
prese ted at a y posiu  on dditives and esidues in u an Foods 
at the niversity of issouri School of edicine. Sub itted arch 9, 
1961. 
2281 Syste ic ontrol of Po dery ilde  of oses (Sphaetotheca Pannosa) 
ith the Se icarbazone erivative of cr I- ione by . . Jones and 
. . S art out, epart ent of orticultute, niversity of issouri. 
To be published in the Plant isease Reporter. Sub itted arch 16, 
1961. 
2335 Increase the Yield Fro  Geraniu  Stock Plants by Using Leaf Bud Cur-
rings. By arlin . Rogers, Department of Horticulture, University of 
is ouri. Submir ed, June 29, 1961, for publication in the florist 's review. 
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POULTRY 
2182 The Cooking of Fowl Wi th Various Salts For Precooked Poultry Pro-
ducts, by 0. J. Kahlenberg and E. M. Funk, Department of Poultry Hus-
bandry, University of Missouri. Submitted July 14, 1960, for publ ication 
in POULTRY SCIENCE. 
2247 A Simple Procedure for the Estimation of Total Lipids in Liquid Egg 
White, 0. J. Cotterill , Department of Poultry Husbandry , Universiry of 
Missouri. For publication in the Poultry Science Journal. Submitted De-
cember, 1960. 
2267 Treatment of Yolk Contaminated Liquid Egg White With Lipase, by 
Owen). Cotterill, Jay Colburn, and E. M. Funk, Department of Poul-
try Husbandry, University of Missouri. To be published in the Food Re-
search. Submitted Februar~· 1961. 
RURAL SOCIOLOGY 
2185 A View of the Relations berween Centrali zed and Local Social Systems, 
by Edward Hassinger, Depar tment of Rural Sociology. Univers ity of Mis-
souri. Submitted July 28. 1960. for publication in either the Social Forces 
or Rural Sociology. 
2186 The Role of High School Students in Communirv ImprLwemenr. br 
John S. Holik and V. W'avne Lane. Department oi Rural Sociology. 
University of Misso ur i. Submitted Julv 28. 1960. for publication in the 
small Communin· Development Research Project. 
2188 A Method of Measuring the Communication Poren rial of lnrerpersonal 
Communicative Networks. by Herbert F. Lionberger. Rex R. Campbell. 
and John S. Hol ik. Department of Rur.1l Sociologr , University of l\l is-
souri. Submi tted August 2. 1960. for presentation at the Rufll Sociologi-
cal Socierr at their meeting August 25-27. 1960 at Pennsdvania State 
Un iversirr. 
2202 The Relationship Between Group Structure and the Perception of Com-
munity's Willingness to Change. br Rex R. Campbel l and J ohn S. Holik. 
Department of Rural Sociologr, University of l\lissouri. Submitted Au-
gust 1960. for presentation at the August meeting of the Rural Sociology 
meeting ar Pennsyh·ania State. 
2203 Some Appraoaches w the Study of Environ mental and Human Facrors 
Associated with Farm Accidents, by SHd l\1. Gadalla. Department of 
Rural Sociology. University of Missouri. Submitted August, 1960, for 
presentation at the Rural Sociological Society. August 1960 meeting at 
Pennsylvania State Un iversity. 
2244 The Impact of Rural Migration on the City . by Robert L. McNamara, 
Department of Rural Sociology. University of Missouri. Submitted De-
cember 1960, for publication in rhe J ournal Rural Sociology. 
2279 A sociologists' View of Publ ic Heal th , by Charles E. Lively. Department 
of Rural Sociologv, University of Missouri. To be presented to the Mis-
sou ri Public H ealth Association, at rhe 1960 annual meeting, Jeflerson 
City. Submitted Mlrch , 1961. 
SOILS 
2178 The Validity of Elecrromerric Methods as Applied to Clay-Water Sys-
tems. by C. E. Marshall and K. B. Deshpande, Department of Soils. 
University of Missouri. Submitted Jul y 1, 1960, for publication in the 
Proceedings of the Seventh International Congress of Soil Science. 
2181 Testing Soil and Potassi um, by C. M. Woodruff and). L. Mcintosh, De-
partment of Soils. University of Missouri . Submitted July 11, 1960, for 
publications in the proc. 7th International Soils Congress. 
2216 Brom Cresol Purple As An Indicator of Soil pH, , by C. M. Woodrufl', 
Deparanent of Soils, University of Missouri . To be published in the Soils 
Sciences J ournal. Submitted September 22, 1960. 
2238 Evapotranspiration and Hear Budget of a Corn Field, by ]. F. Gerber and 
W. L. Decker, Department of Soils, and Department of Climatology, 
Universiry of Missouri. Submitted November 29, 1960 for publication in 
the Soil Science Proceedings. 
62 
2331 Growth Responses of Sudan Grass Seedlings w O rganic Substances, by 
George Henry Wagner, Department of Soils. Un iversity of Missouri. To 
be published in the Plant and Soils publications. Submitted June, 1961. 
VETERINARY MEDICINE 
2332 Some critical Evaluations of Anthelminrics for Ruminants, by G. C. Shel-
ron, D. V. M., Departmen t of Veterinary Medicine, Univ~rsi ry of Mis-
souri. For publication in Vet Medical Magazine. Submitted June 12, 1961. 
2265 Preliminary Report on a Means of Diflerenriaring Between Vaccinal and 
Intection Titers in Brucellos is of Cattle, by D. E. Rodabaugh , and Cecil 
Elder, Department of Veter inary Medicine, University of Missouri. To 
be published in the American Veterinary Medical Association. Submitted 
February 27, 1961. 
2187 The Use of Furazolidone in Sal monella Choleraesuis Enteritis of Swine. 
by Harold \.X'righr and Cecil Elder. School uf Veterinarv Medicine. Un i-
vers it y of Missou ri. Submitted August I. 1960, for publication in rhe 
proceedings oi the 3rd National Symposium of Ni troturans. 
CONTRIBUTIONS TO SCIENTIFIC JOURNALS BY 
FACULTY OF MORE THAN ONE DEPARTMENT 
Animal Husbandry & Agricrdtur<d Economics 
2200 Sensory Attributed of Pork Differing in Marbling and Firmness. by H. 
D . Naumann, V.). Rhodes and ]. D . Yolk. Department of Animal Hus-
bandry, Un iversity of Missouri. Submitted August 1960, tt)r presentation 
ar rhe American Society of Animal Product ion. 1 Abstract). 
Dairy & Veterit~ary Medicine 
2232 Isolati on of Clostridia by Drysra l Violet Inhibition of B:tcillus Contami-
nants. by D ona ld C. Blended, and Charles P. Merilan. Dep:1rrment of 
Veterinary Bacteriology and Parasi tology and Dairy Husb:~nd ry, Univer-
sity of Missouri . Submitted, November 1960. for public1tion in the Juur-
na l of Veterinary Research. 
Field Crops & Entomology 
2240 Method of Phorare Appl ication and its Eflecr on Hessian Fly Control, 
Germination, and Forage and Grain Yields of Wheat. by Eric D. Kerr, 
). M. Poehlman, and H . E. Brown, Department of Field Crops and En-
tomology, University of Missouri. Submitted November 29, 1960 tor pub-
lications in the Agronomy J ournal. 
D<liry & Agriwltural Chemistry 
2241 Etlecrs of Environmental Tempera ture and Humidity on the Farry Acid 
Composition of Milk Far, by C. W. Richardson, H . D . J ohnson, C. W. 
Gehrke and D . F. Goerl itz, Department of Dairy Husbandry and Agricul-
ture Chemistry, University of Missouri. Submitted December, 1960, for 
publication in the Dairy Science Journal. 
Animal Husbandry & Agricultural Chemistry 
2251 The Effect of Processing Method on the N utrient Value of Corn, by W. 
H . Piander, G. B. G arner, and M. E. Muhrer, D epartment of Animal 
Husbandry, Universiry of Missouri. For publication in the Journal of Ani-
mal Science. Submitted J anuary 24, 1961. 
2273 Nirrare Levels in Bovine & Procine Serum, by G. B. Garner, C. N. Cor-
nell, ]. H . Moyer, M. E. Muhrer, and W. H. Pfander, Department of 
Agricultural Chemistry, University of Missouri. To be published in a 
scientific journal. (Abstract). 
Dairy & Agricultural Engineering 
2259 Vaporization rates of Brown Swiss, Holstein, and Jersey calves at air 
temperatures ranging from 33° to 95° F, by R. G . Yeck and I. L. Berry, 
Department of Agricultural Engineering Research D ivision, and H. H. 
Kibler, Department of D airy Husbandry, Universiry of Missouri. For rhe 
June, 1961, Fifty Sixth Annual Meeting of the American Dairy Science 
Association. Submitted February 27, 1961. (Abstract). 
2261 Role of heat tolerance and production level in responses of lactating Hol-
stein to various temperature humidity conditions by H . D. Johnson, H. 
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H. Kibler, A. C. Ragsdale, I. L. Berry and M. D. Shanklin, Department 
of Dairy Husbandry, University of Missouri. Submitted February 1961. 
To be presented at the June annual meeting of the American Dairy &i-
ence Association. (Abstract) . 
Agricultural Economics, Poultry, Home Economics 
2291 Factors Affecting Poultry Flavor, The Effect of Semi-Syntheric and Prac-
tical Type Rations on the Palatability of Broilers by 0. ]. Kahlenberg, 
Cecilia Pudelkewicz and L. A. Voss, Poultry Husbandry, Home Eco-
nomics and Agricultural Economics Departments, University of Missouri. 
For publication in the Journal of Poultry Science. Submitted April 25 , 
1961. 
Poultry, Agricultural Chemistry, Veteri11ary Medici11e 
2295 Hydropericaridum and Ascites in Chicks Fed a Chlorinated Hydrocarbon 
by E. L. McCune,]. E. Savage and B. L. O 'D ell, Deartments of Veteri-
nary Bacteriology, Poultry Husbandry, and Agricultural Chemistt)', Uni-
versi ty of Missouri, Columbia, Missouri. For publication in the Journal of 
Poultry Science. Submitted April 27, 1961. 
EXPERIMENT STATION PUBLICATIONS 
JULY I, 1960- JUNE 30, 1961 
New Research Bulletins 
730 Opportunities For Reducing Farm Machinery Costs in the Ozarks of 
Eastern Missouri, by Ronald Bird and D ale W. Wilson, 20 pp., 1,500 
copies. 
734 The Tomboy Tomato, by Victor N . Lambeth, 4 pp., 1,500 copies. 
736 
737 
738 
739 
740 
741 
742 
743 
744 
745 
746 
747 
748 
749 
750 
751 
752 
753 
754 
Nature and Extent of Irrigation in Missouri, by Ted L. Jones and Frank 
Miller, 44 pp., 2,900 copies. 
Dehydration Studies on Bovine Spermatozoa, by M. M. Anderson and 
C. P. Merilan, 36 pp., 2,530 copies. 
Rate of Planting Studies with Prolific and Single Ear Corn Hybrids, by 
M. S. Zuber, C. 0. Grogan, and 0. V. Singleton, 20 pp., 2,500 copies. 
Recovery of Fertilizer Nitrogen from Soils, by G. H. Wagner and G. E. 
Smith , 28 pp., 1,530 copies. 
Carcass Characteristics and Consumer Acceptance of Light Weight Hogs, 
by S. E. Zobrisky, Hugh Leach, V. James Rhodes, and H. D. Naumann, 
27 pp., 1,500 copies. 
The Forest Resources of Rural H ouseholders in Dent County, Missouri, 
by Alex B. Cole and Richard C. Smith, 28 pp., 1,500 copies. 
The Flow of Colloidal Suspensions Through Porous Media, by R. Bruce 
Curry and Robert P. Beasley, 44 pp., 2,500 copies. 
Survival of Bovine Spermatozoa in Media containing a Lipoprotein Com-
plex Isolated From Spermatozoa and Other Sources, by Lowell D. Miller 
and Dennis T. Mayer, 16 pp., 2,600 copies. 
Environmental Physiology and Shelter Engineering, by Hudson H. Kib-
ler, 38 pp., 2,060 copies. 
Mechanism of Veneer Formation at the Cellular Level, by Lawrence 
Leney, 112 pp., 2,500 copies. 
Profitable Adjustments on Farms in Eastern Ozarks of Missouri, by 
Ronald Bird and Frank Miller, 68 pp., 2,512 copies. 
Farming Opportunities in Missouri Projected Through 1975, by Earl T. 
Carpenter, 64 pp., 3,500 copies. 
Effect of Varying Day-Length on Time of Oviposition in Domestic Foul, 
by H. V. Biellier and 0. W. Osrmann, 52 pp., 2,500 copies. 
Experiments in Cooking Poultry for Pre-Cooked Poultry Produces, by 0. 
]. Kahlenberg and E. M. Funk. 32 pp., 2,500 coptes. 
Effects of Compaction on Critical Tractive Forces in Cohesive Soils,]. 
M. Laflen and R. P. Beasley, 8 pp., 2,500 copies. 
Pin Oak Acorn Production and Regeneration as Affected by Stand Den-
sity; Structure and Flooding, by Leon S. Minckler and Robert E. Mc-
Dermott, 24 pp., 2,700 copies. 
Grasshopper Control Wirh Sprays, by R. L. Shotwell, 20 pp., 2,500 
copies. 
Deed of Trust as a Financing Device in Purchasing Missouri Farm Land, 
by Fred L. Mann and Frank Miller, 14 pp., 2,500 copies. 
Wheat Problems and Programs in the United Stares, by John A. &hnit-
tker. 96 pp., 6,000 copies. 
The Families-Their Physicians - Their Health Behavior in a Northwest 
Missouri Counry, by Edward W. Hassinger, Robert L. McNamara, 43 pp., 
2,840 copies. 
A Quality Price Study of Wheat at the Country Elevator Level, by Wal-
ter G. Heid, Jr., and David N. Harrington, 32 pp., 3,130 copies. 
758 Comparison of Irrigation Systems for Alluvial Soils, by G . A. Thomp-
son, R. B. Curry and]. F. Thornton, 8 pp., 1,500 copies. 
579 Environmental Physiology and Shelter Engineering, by R. G. Yeck, and 
R. E. Stewart, 24 pp., 2,500 copies. 
760 Design Data for Above-Ground Horizontal Silos, by D . B. Brooker and 
]. S. McKibben, 12 pp., 2,500 copies. 
761 Cellulose Analysis for Digesrion Trials, by W. H. Pfander, R. W. Kelley, 
C. W. Gehrke, and D. T. Lyons, 8 pp., 2,550 copies. 
762 Leucocyte Numbers in Normal and Dwarf Beef Cattle Before and After 
Insulin Injections, by C. W. Foley, ]. F. Lasley and]. E. Comfort, 32 pp., 
2,550 copies. 
Research Bulletins-REPRINTS 
635 Application of Ion Exchange to Flame Spectrophotometry and Determi-
nation of Potassium in Fertilizers, by Charles W. Gehrke and Eugene L. 
Wood, 66 pp., 1st additional reprint, 1,500 copies. 
640 Effects of Burning on Ozark Hardwood Timberlands, by Lee K. Paulsell, 
24 pp., 1st additional reprint, 1,500 copies. 
665 Rural Social Areas in Missouri (An Analysis of the Social Strucrures), 
72 pp., 1st additional reprint, 1,792 copies. 
705 Environmental Physiology and Shelter Engineering-ill. Effecrs on Con-
stant Environmental Temperatures of so• and 80° F. on the Growth Re-
sponses of Holstein, Brown Swiss, and Jersey Calves, 32 pp. , 1st addi-
tional reprint, 2,000 copies. 
New Station Bulletins 
758 
759 
760 
761 
c 
762 
763 
764 
766 
768 
Corron Production Costs and Returns, by Fred E. Justus, Jr., 20 pp., 
3,500 copies. 
How Good is Ozark Forage, by John H. Ehrenreich, Robert F. Buttery, 
and Charles W. Gehrke, 8 pp., 3,500 copies. 
Missouri Commercial Fertilizer, Inspection and Analysis 1959-60, 8 pp., 
6,560 copies. 
Free Livestock Range in Missouri, by Allen Brohn and Thomas S. Bas-
kett, 4 pp., 3,500 copies. 
Crops 1961, Folder, 3,500 copies. 
Recommendations for Weed Control in Field Crops 1961, by 0. Hale 
Fletchall, Elroy]. Peters, Raymond D . Hicks. Frank S. Davis, and 
Ronald E. Talbert, 7 pp., 3.500 copies. 
Missouri Hybrid Corn Yields Trials, 1960, by 0. V. Singleton, M.S. 
Zuber, 28 pp., 4,600 copies. 
Sorghum, Performance Trials in Missouri, 1960, by A. C. McBride, 0. V. 
Singleton, M. S. Zuber, 15 pp .. 3.500 copies. 
Facilities for Handling Eggs. by E. M. Funk. and Q. B. Kinder, 8 pp., 
3.500 copies. 
Improving Missouri Pastures, by E. Marion Brown. 16 pp., 3,500 copies. 
Station Bulletins-REPRINTS 
596A Produces of Missouri Farms. by M. F. Miller. 52 pp .. 1sr additional re-
63 
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prim, 1,050 copies. 
618 Improving Livesrock Through Breeding, by John F. Lasley and Frank J. 
Rice, 24 pp., 4rh additional reprint, 1,500 copies. 
627 Farrening 2-Year Old Steers , by L. A. Weaver and A. J. Dyer, 16 pp., 
2nd additional reprint, 1,000 copies. 
628 Wimer Rations for Feeder Calves, by A. J. Dyer, L. A. Weaver, and J. 
E. Comfort, 12 pp., 4rh additional reprint, 2,000 copies. 
631 Vinegars and Salad Dressings, by Treva C. Kintner and Margaret Mangel, 
5th additional reprint, 2.000 copies. 
656 Cookies for Children, by Marialice Cunningham and Leta Maharg, 8 pp., 
4th additional reprint, 3,000 copies. 
657 Soil Fertility and Small Grain Production, by G . E. Smith, W . J. Up-
church, J. A. Roth, Melton Brown, 32 pp., 2nd additional reprint, 3,500 
copies. 
678 Ler's Look ar rhe Wearher, by M. F. Miller and W . L. Decker, 32 pp., 
2nd additional reprint 3.525 copies. 
689 Spraying Outdoor Roses, by H . G. Swartwout and W. R. Enns, 4 pp., 
6th additional reprint. 2,000 copies. 
691 A System for Pond Warer Purification. by T. 0. Hodges and M. D. 
Shanklin, 12 pp., 4rh additional reprint, 500 copies. 
692 Using Nonfat Milk Solids-Part Ill-Yeast Bread and Rolls, by Nancy 
L. Webb, Helen Gordon, and Leta G. Maharg, 2 pp., 4th additional re-
print, 3,550 copies. 
6% Silage-Feed of Excellence, by Depts. of Animal Husbandry, Field Crops. 
Agricultural Chern., Agriculrural Eng., and Agricultural Econ., 24 pp., 
1st additional reprint. 3,500 copies. 
703 Water Livestock rhe Auromatic Way, by K. L. McFate and C. L. Day, 
8 pp., 2nd addirional reprint, 2.000 copies. 
708 Learn to Live wirh Nitrates, by George B. Garner, 8 pp., 1st addirional 
reprint. 1,500 copies. 
711 Missouri Fencing Laws, by Dr. Frank Miller and T. C. Porter, 8 pp., 2nd 
additional reprint, 2,500 copies. 
714 The Grasshopper, Your Sharecropper, by R. L. Shotwell, 16 pp .. 2nd ad-
ditional reprint, 2,500 copies. 
716 The Uptake of Ca and K by Young Soybean Plants, 28 pp., 500 copies. 
717 Confinement vs. Range Rearing for Egg Production. by Q. B. Kinder, 
A. B. Stepnenson and M. E. Yoes, 8 pp., 1st additional reprint, 1,540 
copies. 
719 Marketing Christmas Trees in Missouri, by Lee K. Paulsell and J. Mil-
ford Nichols, 24 pp .. 1st additional reprint, 1,000 copies. 
729 You Can Concro!Johnsongrass, by 0. Hale Fletchall, William]. Murphy 
and J. Ross Fleetwood, 16 pp., 3rd addirional reprint, 1,560 copies. 
730 Whole Wheat for Every Meal, by Cleta Rodgers and Leta G. Maharg, 
20 pp., 3rd additional reprint, 5,030 copies. 
731 Growing Good Crops of Oats in Missouri, by J. M. Poehlman, Dale 
Sechler, and Carl Hayward. 16 pp., 1st additional reprinr, 3,500 copies. 
736 Soil Conservation in Missouri, by M. F. Miller, 24 pp., 1st additional re-
print, 3,500 copies. 
737 Oak Paneling-Its Processing and Marketing, by Richard C. Smith, Lee 
K. Paulsell , and Lawrence Leney, 32 pp., 1st additional reprint, 2,040 
copies. 
738 Poisonous Spiders, by Curtis W. Wingo, 12 pp., 2nd additional reprint, 
5,000 copies. 
739 How to Seed New Pascures, by E. Marion Brown, 16 pp., 3rd additional 
reprint, 6,978 copies. 
743 Finishing Yearling Steers, by Albert J. Dyer and James .E. Comfort and 
Myron D. Bennett, 23 pp., 1st additional reprint, 3,500 copies. 
747 Missouri Research Serves the State, by the Agri. Adm. Scaff, 143 pp., 1st 
additional reprint, 3,000 copies. 
748 Missouri Mix fo r Home Baking, by Georgia Amick and Cleta Rodgers, 
20 pp. each, 1st additional reprint, 3,000 copies, 2nd additional reprint, 
8,525 copies, 3rd additional reprint, 5,000 copies, 4th additional reprint, 
5,04 5 copies, 5th additional reprint, 2,000 coipes. 
750 Managing Missouri Pastures, by E. Marion Brown, 12 pp., 1st additional 
reprint, 7,050 copies. 
752 The University of Missouri Goes to India, by Joe C. Caldwell, 12 pp., 1st 
additional reprint, 3,400 copies. 
754 Comparison of Purebreds, Crosses, and Hybrids for Egg Production, by 
64 
Q. B. Kinder, A. B. Stephenson and E. M. Funk, 12 pp., 1st additional 
reprint, 3,520 copies. 
755 Ag Scientists Make News, by Clyde H. Duncan, 15 pp .. 1st additional 
reprint, 4,500 copies. 
756 How Swine: Reproduce, by B. N. Day and J. F. Lasley, 12 pp., 1st addi-
tional reprint, 3,580 copies. 
757 Learn co Predict Inheritance of Breeding Herds, by John F. Lasley and 
Billy N. Day, 4 pp. , 1st additional reprint, 3,500 copies. 
762 Recommendations for Weed Control in Field Crops 1961, by 0. Hale 
Fletchall, Elroy J. Peters, Raymond D. Hicks, FrankS. Davis, and 
Ronald E. Talbert, 7 pp., 1st additional reprint, 5,090 copies, 2nd addi-
tional reprint , 5,000 copies. 
763 Missouri Hybrid Corn Yields Trials, 1960, by 0 . V. Singleton, M.S. 
Zuber, 28 pp., 1st additional reprint , 2,000 copies. 
764 Sorghum, performance trial s in Missouri 1960. by A. C. McBride, 0 . V. 
Singleron, M.S. Zuber, 15 pp .. 1sr add itional reprint, 2,000 copies. 
New E>.1emion Folders 
Cl Records Are the Master Key , by Fred Meincrshagen, Folder, 10,000 
copies. 
C2 Dreams and Plans for Feeding Your- Dairy Herd, by Fred Mc:inershagen, 
Folder. 2,000 copies. 
C3 Marker Day is Pay Day, by Fred Meinershagen, Folder, 2,000 copies. 
C4 Do Butterfat and Solids-Nor Fat-Vary in Milk, by Fred Meinershagen, 
Folder, 25,000 copies. 
CS Quality Roughage for Our Dairy Cows, by Fred Meinershagen, Folder, 
15,000 copies. 
C6 Why Is June Dairy Month? by Fred Meinershagen, Folder, 10,000 copies. 
C7 Open the: Door to Good Forages, by Fred Meinershagen, Folder, 15,000 
copies. 
C8 Buildings and Their Arrangement for an Efficient Dairy Unit, by Fred 
Meinershagen, Folder, 15,000 copies. 
C9 Uniform Milk l"roducrion, by Fred Meinershagen, Folder, 15,000 copies. 
C9a The Methylene Blue Tesr, by Fred Meinershagen, Folder, 15,000 copies. 
87 Southeast Missouri's Marker Egg Program, Folder, 5,000 copies. 
88 Culling for Egg Production, by Q. B. Kinder and Walter Russell , Folder, 
2,500 copies. 
89 Growing Broilers , by Walter Russell and Quinton B. Kinder, Folder, 
2,000 copies. 
90 Before You Order Seedlings, by L. E. McCormick and E. H. Glaser, 
Folder, 10,000 copies. 
92 1960 Missouri Custom Rates and Farm Machinery Planning Guide, by 
Thomas G. Brown and Albert R. Hagan, Folder, 20,000 copies. 
93 Outdoor Meat Cookery, by H. B. Hedrick, Folder, 10,000 copies. 
94 1%1 Recommended Crop varieties, Folder, 20,000 copies. 
95 Lawn and Turf Weed Control, Folder, 3,500 copies. 
% Handling Plant Disease Specimens, Folder, 5,000 copies. 
Extension Folders-REPRINTS 
58 Guide co Easier Ironing, by Lois Winter, Folder, 1st additional reprint 
10,000 copies. 
C7 Open the Door co Good Forages, by Fred Meinershagen, Folder, 1st ad-
ditional reprint, 10,000 copies. 
Vegetable Planting Calendar, by A. E. Gaus, Folder, additional reprint, 
10,000 copies. 
36 Shelter for Calves, by Fred Meinershagen and Ralph Rickerrs. Folder, 1st 
additional reprint, 5,000 copies. 
62 Increase Your Timber Profit, by L. E. McCormick and John Wylie, Fold-
er, 2nd additional reprint, 5,000 copies. 
71 Barbecuing Turkey, by Ted L. Joule, Folder, 2nd additional reprint, 
10,000 copies. 
74 Sorghum and Sudan Nutrition, by C. M. Christy, Folder, 1st additional 
reprint, 20,000 copies. 
75 Treating for Better Corn Nutrition, by C. M. Christy, Folder, 1st addi-
tional reprint, 25,000 copies. 
89 Growing Broilers, by Walter Russell and Quinton B. Kinder, Folder, 
print, 1,050 copies. 
618 Improving Livesrock Through Breeding, by John F. Lasley and Frank J. 
Rice, 24 pp., 4th additional reprint, 1,500 copies. 
627 Fattening 2-Year ld Steets , by L. A. eaver and A. J. Dyer, 16 pp., 
2nd additional reprint, 1,000 copies. 
628 inter Rations for Feeder Calves, by . J. yer, L. A. eaver, and J. 
E. Comfort, 12 pp. , 4th additional reprint, 2,000 copies. 
631 inegars and Salad ressings, by Treva C. intner and argaret angel, 
5th additional reprint, 2.000 copies. 
656 ookies for hildren, by arialice unningha  and Leta aharg, 8 pp. , 
4th additional reprint . 3,000 copies. 
657 Soil Fertility and S all rain Production, by . . S ith , . J. p-
church, J. . oth, elton ro n, 32 pp., 2nd additional reprint, 3,500 
copies. 
678 et 's ook at t e eat er, b  . F. iller and . L. ecker, 32 pp., 
2nd additi al re ri t .  c pi s. 
689 Spraying ut r s s,  . . art out a  . . s,  ., 
6th additional re ri t. ,  i . 
691  ys te  f r  ater ri i t i .  . O. s  . . 
Shanklin, 12 ., t  iti al r i t,  i
692 sing onfat il  li r IIl - t r   ll , y  
L. eb , ele  r ,  t  . r ,  ., t  iti l r -
print, 3,55  c ies. 
6  Silage- Feed f ll ,  t .  i l , i l  . 
gricultural em. , ri lt r l .,  r  .,   
1st additio al re ri t. ,  i . 
703 ater ivest c  t  tO ti  ,  y,
8 pp., 2nd a iti l r ri t, .  i . 
708 earn to ive it  itr t ,   . t, . t
teprint. 1,50  c i s. 
711 issouri e ci  s,  r.  , 
additional re ri t, ,  i s. 
714 he rass er, r r r ,  . , 
ditional reprint, 2,500 co ies. 
716 he ptake f a     . 
717 onfine e t s.  ri    ,
. . tep e s   . . t ,  ., 
copies. 
719 arketing rist s r  i  i i, lsd
ford ichols, 24 ., st iti l ,
729 ou an rr lJ ns r ,  O.  t I J
and J. oss leet ,  . ,  it
730 hole eat f r r  l,  l t  . 
20 pp., 3rd a iti l r ri t, ,  . 
73 1 ro i ng  r s f t  i  i i  
Sechler, an  arl r .  ., t t, 
736 Soil onser ati  i  is ri,  . . ,  .,   
print, 3,500 c ies. 
737 alc a eli - Its r i   r ti ,  i  .  
. au lsell , a  r  ,  ., t iti l ,  
copies . 
738 Poisonous i ers,  rti  . i ,  .,  iti l r ri t, 
5,000 copies. 
739 o  to ee  e  stures,  . ri  r ,  ., r  iti l 
reprint, 6,9  c i s. 
743 Finishing earli  teers,  l ert J. er a  Ja es . . f rt a  
yron . e ett, 23 ., st a iti al re ri t, ,50  c ies. 
747 issouri esearch erves the tat , by the gri. d . taf , 143 pp., 1st 
additional repri t, 3,000 copies. 
748 issouri ix fo r o e aking, by eorgia ick and leta odgers, 
20 pp. each, 1st additional reprint, 3,600 copies, 2nd a ditional reprim, 
8,525 copies, 3rd addiri l reprint, 5,000 copies , 4th additional reprim, 
5,04 5 copies, 5th additional reprint, 2,000 coipes_ 
750 anaging issouri Pastures, by E. arion ro n, 12 pp., 1st additional 
reprint, 7,050 copies. 
752 The niversity of issouri oes to India, by Joe C. Caldwel , 12 pp., 1st 
additional reprint, 3,400 copies. 
754 Co parison of Purebreds, Crosses, and H brids for Egg Production, by 
64 
Q. B. Kinder, A. B. Stephenson and E. . Funk, 12 pp., 1st additional 
reprint, 3,520 copies. 
755 Ag Scientists ake News, by Clyde H. Duncan, 15 pp., 1st additional 
reprint, 4,500 copies. 
756 How Swine Reproduce, by B. N. Day and J. F. Lasley, 12 pp., 1st addi-
tional reprint, 3,580 copies. 
757 Learn to Predict Inheri tance of Breeding erds, by J ohn F. Lasley and 
Bi ly . ay,  pp. , 1st ad i tional reprint, 3,500 copies. 
762 eco endations for eed ontrol in Field rops 1961, by O. ale 
Fletchall, Elroy J. Peters, a y ond . icks, Fra k S. avis, and 
onald E. albert, 7 pp., 1st a itional reprint, 5,090 copies, 2nd addi-
tional reprint , 5,000 copies. 
763 iss uri ybrid orn ields rials, 1960, by O . . Singleton, . S. 
uber, 28 pp., 1st additional re rint , 2,000 copies. 
764 , perf r ance trial s in issouri 1960, by . . c ride, O . . 
ingl t n,  S er, 15  .. st a ditional r ri t, ,000 copies. 
 . i  l rs 
l c rds r  t  st r ey, y r  i rs a e , older, 10,000 
pi s
 r   l s f r i  our· airy r . y red einershagen, 
l r. ,  pies.
 r t ay i   y, y  i rs , l er, 2,000 copies. 
  tt t  li s- ot t -V y i  il , y red einershagen, 
, ,  i s. 
5 r  air  ,  r  ei ershagen, Folder, 
?   i rs e , l er, 10,000 copies . 
e  ,  r  i ers a en, older, 15,000 
t f r  ffi ie t airy nit, by Fred 
,  i . 
P t ,   i rs , l er, 15,000 copies. 
t,   i rs , l er, 15,000 copies. 
r ' t  r r , l er, , 0 copies. 
,  . . i r  alter ussell , Folder, 
 ll  i t  . inder, Folder, 
,  . . r ic  a d . . laser, 
 t   r  i er  lanning uide, by 
  t . , l r, ,  copies. 
,  . . ri , l er, , 00 copies. 
 i ti , l r, ,  c ies. 
     t l , l r, ,  ies. 
  l t i  i , l r, ,  c ies. 
t i  / rs- RI  
  t i r Ir i ,  i  i t r, l r, st additional reprint 
,  i . 
  t  r to  r s,  r  i ers a en, older, 1st ad-
iti l r ri t, 0,000 i s. 
e eta le la ti  l ,  . . s, ol er, additional reprint, 
,  c i s. 
36 helter for alves, by red einershagen and alph icketts. older, 1st 
additional repri t, 5,000 copies. 
62 Increase our i ber rofit, by L. . c or ic  and John ylie, Fold-
er, 2nd additional reprint, 5,000 co i . 
71 arbecuing urkey, by ed L. Jo l , Folder, 2nd additional reprint, 
10,000 copies. 
74 Sorghu  and Sudan utrition, by C. . hristy, Folder, 1st additional 
reprint, 20,000 copies. 
7  Treating for Bet er Corn utrition, by C. . Christy, Folder, 1st addi-
tional reprint, 25 ,000 copies. 
89 ro ing Broilers, by alter Russell and Quinton B. Kinder, Folder, 
90 
1st additional reprint, 5,000 copies. 
Before You Order Seedlings, by L. E. McCormick and E. H. Glaser, 
Folder, 1st additional reprint, 5,000 copies. 
New Extension Circulars 
714 
721 
722 
726 
727 
A Well Lighted Desk, by Mary L. Johnson, 8 pp., 10,050 copies. 
Improve Your Kitchen Storage, by Coral K. Morris and Eunice Pardee 
16 pp. , 10,000 copies. ' 
Stor-Mor Closet Space ... In Your Kirchen, by Louise Woodruff, s pp., 
10,000 copies. 
Stor-Mor Closet Space ... Wraps , by Louise Woodruff, 6 pp. , 10,000 
copies. 
Stor-Mor Closet Space . Cleaning Equipment, by Louise Woodruff, 
8 pp. , 10,000 copies. 
728 Stor-More Space . 
10,000 copies. 
Bathroom Supplies, by Louise Woodruff~ 8 pp., 
729 Arrange Your Kitchen, by Glinda B. Leach, 12 pp., 10,000 copies. 
730 Freezing Meat, Poultry, and Fish, by Josephine Flory and Flora Carl , 8 
pp., 10,000 copies. 
731 Freezing Prepared Foods by Josephine Flory and Flora Carl, 12 pp., 10,000 
copies. 
732 Freezing Fruits and Vegetables, 12 pp., 10,000 copies. 
733 Directory of Sawmills and other Wood-Using Plants in Missouri , by L. 
E. McCormick and Richard C. Smith, 56 pp., 5,000 copies. 
734 Profitable Pork Production in Missouri, by Homer B. Sewell , 24 pp., 
10,050 copies. 
735 Commercial Apple Orchards 1961, by H . G. Swarrwout and W. R. Enns, 
22 pp. , 4,000 copies. 
736 Suggested Peach Spray Programs, by W. R. Enns and H. G. Swarrwout, 
12 pp., S,OSO copies. 
738 Suggestions for Spraying Grapes, 1961, by H. G. Swartwout and E. R. 
Enns, 4 pp., 4,000 copies. 
739 1961 Cotton Insect Control , by Keith Harrendorf, George W. Thomas, 
and John C. French, 8 pp. , 2,000 copies. 
Extension Circular-REPRINTS 
173 Current Missouri Farm and Home Publications, 16 pp., 1st additional re-
print, 5,000 copies. 
519 Weaving Chair Seats, by Woodruff and Fitzgerald, 16 pp., 3rd additional 
reprint, 2,000 copies. 
564 Refinishing Furniture, by Fitzgerald and Woodruff, 16 pp., 4th additional 
reprint, 5,100 copies. 
GRANTS, CONTRACTS, AGREEMENTS, AND GIFTS TO THE 
PROJECTS OF THE AGRICULTURAL EXPERIMENT STATION 
July 1, 1960 to June 30, 1961 
Source 
A. Federal Government 
National Institute of Health 
National Science Foundation 
Atomic Energy Commission 
North Central-7 Regional Plant 
Research & Marketing Act Title II 
USDA Forest Service 
United States Department of Commerce 
Hatch Act 
Regional Research Funds 
B. State and Local Government 
Missouri State Highway Commission 
Missouri State Department of Agriculture 
Amount 
$171,465.00 
78,700.00 
92,500.00 
1,000.00 
51,000.00 
3,000.00 
2,000.00 
666,583.00 
106,250.00 
4,000.00 
10,000.00 
618 An All-Year Pasture System for Missouri, by Etheridge, Helm, and 
Brown, 12 pp., 2nd additional reprint, 5,000 copies. 
641 Improving Missouri Farm Home Grounds, by M. Fitzgerald, L. Wood-
ruff, and H. E. Mosher, 16 pp., 2nd additional reprint, S.OOO copies. 
669 A Home Canning Guide, by Jo Florv and Flora L. Carl, 36 pp .. 4th ad-
di tiona! reprint, 4,000 copies. 
670 Eggs in Your Family Meals, by Flora Carl and Jo Flory , 8 pp .. 1sr ad-
ditional reprint, 10,240 copies. 
686 Homemade Bread and Rolls. by Flora Carl and Jo FlorY, 16 pp., 1st addi-
tional reprint, 10,030 copies. 
688 Pickles and Relishes, 16 pp. , 1st addirio.nal reprint, 10.000 copies. 
696 Stor-Mor Closer Space-Clorhing. by Glinda Beck and Louise Woodruff·. , 
12 pp., 1st additional reprint. 5.100 copies. 
697 Sror-Mor Closet Space-Bedding, by GlinJa Beck and Louise Woodruff, 
4 pp., 1st additional reprint, 10,000 copies. 
699 Choosing Your Wall Finish, by Gertrude Thompson and Louise Wood-
ruf( 8 pp. , 1st additional reprint, 10.000 copies. 
700 When You Paint, by Gertrude Thompson and Louise Woodruff, 8 pp.-. 
1st additional reprint, 10,100 copies. 
70S Our Valuable Papers, by Mary L. Johnson and Louise Woodruff, 8 pp., 
1st additional reprint, 10,000 copies. 
711 How to Hang Pictures. by Glinda Leach and Louise Woodruff, 4 pp., 1st 
additional reprint, 10,000 copies. 
717 Flock Management, by Walter Russell , Q. B. Kinder. and Glen Geiger, 
88 pp. , 1st additional reprint, 5.040 copies. 
718 1960 Corron Insect Conrrol, by Keith Harrendorf. Stirling Kyd, and 
George W. Thomas, 8 pp. , 1st additional reprint. SOO copies. 
719 Spray Programs for Home Fruit Plantings, bv W. R. Enns, H. G. Swart-
wout and W . R. Martin, Jr. , 16 pp., 1st additional reprint, 3.540 copies. 
721 Improve Your Kitchen Storage. by Coral K. Morris and Eunice Pard<e, 
16 pp., 1st additional reprint, 10,000 copies. 
722 Star-Mot Closet Space ... In Your Kitchen. by Louise Woodruff. 8 pp .. 
1st additional reprint, 10,000 copies. 
730 Freezing Meat, Poultry, and Fish, by Josephine Flory, and Flora Carl. 8 
pp., 1st additional reprint, 10,000 copies. 
731 Freezing Prepared Foods, by Josephine Flory and Flora Carl, 12 pp., 1st 
additional reprint, 10,000 copies. 
New Regional Publications 
118 Research Bulletin No. 753-Wheat Problems and Programs in United 
Stares, by John A. Schnittker, 96 pp. , 6,000 copies. 
RI:SEARCH FUNDS 
C. Foundations 
Com Industries Research Foundation 
Herman Frasch Foundation 
Arneriam Cancer Society 
D. Industry 
Feed Service Corporation 
Sethness Products Company 
William COQptr & Nephews, Inc. 
Meramac Basin Corporation 
V elsicol Chemical Corporation 
Shell Chemical Corpor2tion 
Hercules Powder Company 
Quaker Oats Company 
Geigy Chemical Corporation 
MFA Oil Company 
Bucoda Gin Company 
Dow Chemical Company 
Ansul Chemical Company 
American Cyanamid Company 
7,000.00 
10,000,00 
13.125.00 
13.500.00 
4,100.00 
500.00 
2,350.00 
500.00 
1.500.00 
2,000.00 
7,500.00 
6,000.00 
500.00 
1,500.00 
5.000.00 
200.00 
soo.oo 
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UpJohn Company 
American Chemical Products Inc. 
Union Carbide Chemical Company 
Diamond Alkali Company 
F. M. Stamper Company 
Henderson Produce Company 
Armour & Company 
Monarch Egg Corporation 
Ford Motor Company 
Union Electric Company 
National Plant Food Institute 
International Mineral & Chemical Corporation 
Phillips Petroleum Company 
soo.oo 
100.00 
soo.oo 
300.00 
1,000.00 
300.00 
soo.oo 
200.00 
2,000.00 
2,400.00 
8,000.00 
2,000.00 
2,500.00 
Hess & Clark, Inc. 
Moorman Mfg. Company 
Plant Nurririon Council 
American Dehydrators Association 
Narional Grape Cooperative Association 
E. Individuals 
J. C. Penney 
William S. Horvarh 
F. Sales 
G. Other 
TOTAL 
UNIVERSITY OF MISSOURI 
COLUMBIA 
Oi vi~:~ions Exclusive of Medical Center aad State Crippled Children Service 
STATEMENT OF AGRICULTURAL EXPERIMENT STATION FOR THE YEAR ENDED JUNE 30 , 1961 
Federa l Aeeroeriat ions 
Regional Agricultural 
Hatch Act Research Marketing State Ferti li2:er Station Statton 
~ ~ Act Aeeroe;riations ~ ..i!!.!.L ~
~ $6661583,00 $106.250.00 $51.000 . 00 $1,231,004.66 $272.219.51 $540 1 168 o 18 $377,929 . 77 
EXPENDtnrR£S 
Salaries and Wages $610,392.18 $ 86,644.41 $44,992.82 782,281.64 $164,856.11 $104 , 762.93 $219,032.21 
Traveling Expense 6,767 . 33 6,275.66 335.11 55,014.89 23,515.01 13,586 . 94 16,043.47 
Repairs and Replacements 2,464.90 1 , 372.41 268.11 82,425 .67 32,302.05 78,713.05 U,310 . 23 
Land, Buildings and Equiprtlf:nt 9,945.76 3,837 . 86 ~14.48 52,391.70 8,401.08 41,774 . 61 80,115.06 
Other 37 ,012.83 9,059.66 4 , 989 . 48 258,890.76 74.914.09 238.883.02 64,962 . 67 
$666,583.00 $107.190 . 00 $51 . 000.00 $1,231,004.66 $303 . 988.34 $477.720.55 $391,463 . 64 
Excess of Income over Expenditures 940.00- $ $ 31.768 . 83- 62,447.63 $ 13,533.87 -
Balance , Jt1ly 1, 1960 940.00 48,788 . 61 83,913.12 329,170 .26 
Transfer to Gif:t and Grants 174,861.11 · 
Transfer for improvements and replace-
menta of physical properties 22.173.86-
BAlance, June 30, 1961 $__:_ $__:_ $ - $ 17.019.78 $124.186.89 $140 .775.28 
** * ****** * *********k * ******* 
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150,000 . 00 
$150,000.00 
s,ooo:oo 
2,800.00 
500.00 
3,000.00 
1,000.00 
$10,000.00 
200.00 
415 ,670.00 
None 
$1,723,743.00 
!2£& 
$3,245,155.12 
$2,012 , 962.30 
121,538.41 
208,856.42 
196,880.55 
688,712.51 
$3,228,950. 19 
$ 16 ,204.93 
612,811.99 
174,861.11-
22,173.86 · 
431,981.95 
UpJohn Company 
American Chemical ProduCts Inc. 
Union Carbide Chemical Company 
Diamond Alkali Company 
F. M. Sramper Company 
Henderson Produce Company 
Armour & Company 
Monarch Egg Corporarion 
Ford otor Company 
Union Elecrric Company 
Narional Plam Food Insricure 
Imernarional Mineral & Chemical Corporarion 
Phillips Perroleu  Co pany 
500.00 
1 0. 0 
500.00 
3 0. 0 
1, 0. 0 
3 0. 0 
500.00 
200.00 
2,000.00 
2,400.00 
8,000.00 
2,000.00 
2,500.00 
He s & Clark, Inc. 
M orman Mfg. Company 
Plam Nutrition Council 
American Dehydrators A sociation 
National Grape Cooperarive Association 
E. Individuals 
J. C. Penney 
i liam S. Horvath 
F. Sales 
G. Other 
T TAL 
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I  
DivitliOD8 xcl sive ( e ical e te  and t te i le  hil re  vice 
  I  I  I      J UNE 30 . 1961 
l E o i  i  
i l l 
atc  ct  eti   i li  t ti  tation 
t Eeroe t i  
..i!.!.!  
! .  , .  .  .  , 8.  $377,929 . 77 
EXPENDtnrR£S 
Salaries and ages $61 , .   , . .  4,856.ll , . 3 $219,032.21 
Traveling Expense 6 , 76 .  , 5.ll .  , . 94 16,043.47 
Repairs and Replacements , .  , . 6 .  , .  .310 . 23 
Land. Buildings and Equiprae:nt 9, . 7  , . ~ .  , . 61 ,ll5. 06 
Other . .  . . , , .  6~.962 . 67 
. .  , . . .   . .  $391,463 . 64 
Excess of Income over Expenditures , - , . - , .  $ 13 , 533.87 -
Balance . Jtl1y 1. 1960 . .  , .  329,110 . 26 
Transfer to Gifts and Grants 174,861.ll -
Transfer for improvements and replace-
ment. of physical properties . . -
BAlance. Jtlne 30, 1961 --=-- --=-- , 9  . .  $140.775.28 
**************** Jr *  
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2,800.00 
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200.00 
415 ,670.00 
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$3,245,155.12 
$2,012 , 962.30 
121,538.41 
208,856.42 
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